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For want of a better title I have chosen the above, to include the hemor- 
rhages into the skin, mucous membranes and viscera which are of such com- 
mon occurrence in those pathological states where hypertension is a promi- 
nent feature. It may be taken at the present time that hypertension as a 
functional disturbance is dependent upon an increased peripheral resistance 
in the vascular system. There is considerable difference of opinion as to 
whether this increased resistance is a function of the whole arteriovascular 
tree including arteries, arterioles and arterial capillaries, or whether it is 
principally produced by a narrowing of the arteriolar bed with normal pres- 
sure in the arterial capillaries. For the present this discussion need not 
enter into our consideration. 

That the functional disturbance which produces hypertension is more or 
less constant throughout the body is usually agreed, with the qualification 
that there are periodic fluctuations in the total effect and also isolated varia- 
tions in tissues and organs from time to time. The principal pathological 
states with which hypertension is intimately associated might be stated as 
follows: (1) eclampsia, (2) acute hemorrhagic Bright’s disease, (3) 
hyperpiesia, and (4) chronic hemorrhagic Bright’s disease with nephro- 
sclerosis. I have listed them in this order as it corresponds to the acuteness 
with which the hypertension develops. 

There is general agreement that the original disturbance is due to some 
vaso-pressor action on the arterial system and not to an anatomical dis- 
turbance. The latter, however, in the last two groups may occur in time, 
more as a consequence rather than a cause of the functional disturbance. 
The anatomical changes can be best described as a hypertrophy of the mus- 
cular elements of the cardiovascular system, as shown by the increased 
volume of the myocardium and muscular coats of the arteries and arterioles. 
There is also a thickening of the arterial intima with narrowing of the lumen 
which in time may lead to a gradual obliteration of the smallest arteries, and 
changes in the parenchymatous architectural patterns. These anatomical 
changes are as a rule a function of time and severity of the pressor effect. 


* Read at the Chicago meeting of the American College of Physicians, April 16, 1934. 
From the Department of Medicine, McGill University Clinic, Royal Victoria Hospital, 
Montreal. 
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These changes are more or less uniform throughout, in distinction to the 
true degenerative arteriosclerotic process which is irregular and patchy and 
in itself is not necessarily associated with hypertension and seldom if ever 
produces it. 

In the past, hemorrhages accompanying hypertension were attributed 
to various “ toxic’”’ causes or to anatomical changes, the result of arterial 
damage. At the present time opinion tends more to the conception that 
they are a direct result of the general or local variations in the hypertensive 
state. The condition of the smaller arteries, arterioles, capillaries, venules 
and smaller veins can be studied in life by experimental methods in the skin 
and fundus oculli. 

We are indebted to Richer and his coworkers ' for their experimental 
studies of the circulatory movements in normal and abnormal states. They 
clearly demonstrated that under moderate stimulation—mechanical, chemi- 
cal or bacterial—the smallest arteries contract, slowing the blood flow 
through them, and the capillaries and venules dilate. If the stimulus be 
sufficiently intense the proximal arteries contract to such a degree as to pro- 


Fic. 1. Mesentery of a rabbit stimulated with a suspension of B. coli, showing contracted 
arteriole and dilated venule with diapedesis and hemorrhage. 
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duce closure. Richer has given the term peristasis to the slowing of the 
stream and stasis to its complete stoppage. But the condition is not fixed 
and varying degrees may be observed, and stasis is usually preceded by an 
extreme slowing which has been termed prestasis. 

In the stage of prestasis there is an out-flowing of the blood constit- 
uents from the capillaries and venules, and, depending upon the degree of 
peristasis, there may be exudates of plasma, leukocytes or finally erythro- 
cytes. In the extreme slowing, blood extravasation by diapedesis occurs, 
in other words, hemorrhages through vessels which are not ruptured. When 
stasis or complete stoppage occurs, tissue necrosis (infarction) ensues un- 
less collaterals are available. This permeability of the capillaries and 
venules is enhanced by the local oxygen want produced by the slow cir- 
culation, and is in proportion to the degree and duration of the peristasis. 
The principal features to be seen are the narrowed small arteries and 
arterioles with dilated and engorged capillaries, venules and smaller veins 
about which masses and collars of erythrocytes are seen to appear rapidly. 
The extent of the hemorrhagic extravasation may be extreme, extending 
over large areas and producing extensive local destruction. (Figure 1.) 

In pathological states similar phenomena may be observed. Koch,’ in 
Volhard’s clinic, showed that following scarlet fever irregular elevations in 
blood pressure occur several days before the onset of the classical symptoms 
of nephritis. With the increase in blood pressure there is a generalized 
constriction of the small arteries and arterioles, which can be studied in the 
skin and the retina. It is at this time that hemorrhages appear in the skin, 
mucous membranes, retina and kidneys and probably other viscera as dis- 
covered at post mortem. 

A lucid and illuminating review of the changes in the retina in hyper- 
tensive conditions has recently been published by Elwyn.* In this he ex- 
plains and interprets all the changes found in the retina in so-called nephritic 
retinitis on the experimental work of Richer and his coworkers. It is the 
only interpretation at the present time which in any way approaches all the 
requirements. 

In acute nephritis and eclampsia with hypertension, the fundal lesions 
are not necessarily progressive but are variable and labile, varying in degree 
from day to day and being subject to pronounced and sudden changes. 

The arterial constriction occurs also in the brain and is responsible 
for the edema and focal hemorrhages (figure 2) which give rise to the 
cerebral symptoms, convulsive seizures and associated phenomena. 

It has already been stated that hemorrhages are a common occurrence 
in the hypertensive state. Postmortem examinations show that no organ 
or tissues may be exempt. However, particular attention has been focused 
upon certain sites because of the conspicuous disabilities which may ensue. 
Melena, hematemesis, hematuria and purpura, do not lead to grave dis- 
abilities comparable to those which are met with when hemorrhagic ex- 
travasations occur in the fundus oculi, brain, and myocardium. 
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lower right corner a venule filled with agglutinated erythro- 
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Fic. 3. 
It shows erythro-diapedesis surrounding a capillar 


cytes producing thrombosis with but little erythro-diapedesis. 
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Cerebral hemorrhage is usually conceived to be due to an actual rupture 
of a vessel, although in a search of the literature actual proof of such in all 
but a small percentage of cases is sadly lacking. In fact, the majority 
of evidence would indicate that such is not the case, and experimental evi- 
dence would strongly point to stasis and diapedesis as being the principal 
cause, particularly when hypertension is present. Indeed, Virchow was 
strongly in favor of this interpretation more than 75 years ago. 

On analyzing cases of cerebral hemorrhage certain rather striking 
features are revealed. Over a period of five years, 37 cases of cerebral 
hemorrhage, exclusive of those with a syphilitic or traumatic history, have 
been analyzed. Three of these were cases of eclampsia; 23 had hyperten- 
sion with a diastolic pressure of over 110 mm. of mercury. The average 
systolic pressure was 224 mm., the average diastolic pressure, 130. Sixteen 
were males and seven females, and the average age was 48, the oldest being 


Fic. 4. Macroscopic section of brain from a young woman aged 22 with eclampsia and 
hypertension. It shows two gross and numerous minute hemorrhages. 


62 years of age. The remaining 11 cases had a diastolic pressure below 
90 mm. of mercury, the average systolic pressure being 143 mm. and the 
average diastolic being 78 mm. Eight were males and three females, and 
the average age was 73 years (58 to 85). In the hypertensive group the 
hemorrhages varied from small petechial extravasations to massive and 
widely destructive lesions. Not only were they frequently multiple in the 
brain (figures 4 and 5), but hemorrhagic extravasations were always found 
in other viscera—such as the gall-bladder, stomach, duodenum, ileum, cecum, 
kidney (figure 6), renal pelvis, and bladder—if thoroughly looked tor. 
This was also true in the cases of eclampsia. In all of these hypertensive 
states in which detailed examinations of the fundi were recorded, definite 
retinitis was found. In the cases with low or normal blood pressure, the 
hemorrhages were always isolated in the brain and were single, although 
visceral scarring suggestive of old vascular lesions was sometimes found. 
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In none of these cases was there retinitis, although all revealed arterio- 
sclerosis of the retinal arteries without the so-called loss of compensation in 
the veins. 

The hemorrhagic extravasations in hyperpiesia and eclampsia are prac- 
tically identical with those produced by local irritations, as was brilliantly 
investigated by Richer and his coworkers (figure 1). In the experimental 
states, if the stasis was complete, hemorrhagic extravasations did not occur, 
but agglutination of the erythrocytes occurred within the capillary or venule, 
leading to thrombosis (figure 3). This has also been demonstrable in 
cases of hyperpiesia and eclampsia. Anatomical occlusion of an artery or 
arteriole, due to a degenerative arteriosclerosis, may also produce complete 
stasis and thrombosis or rupture of such a vessel may occur; but, as already 
pointed out, this is usually a local lesion, although repeated accidents may 
occur. There is not, however, the labile, fluctuating, systemic disturbance 
present which is so characteristic of the functional hypertensive states. 


Fic. 5. Microscopic section of the same brain as in figure 4 through the area with minute 
hemorrhages. It shows two of such and extensive erythro-diapedesis elsewhere. 
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Fic. 6. Microscopic section of the kidney in a case of, eclampsia (same as in figure 
4). It shows dilatation and engorgement of the arterioles with extensive erythro-diapedesis 


into the surrounding parenchyma. 


The use of the term “ hemorrhage ” when hypertension is present is not 
as expressive as “ infarct” in the true sense of the word, as it is derived 
from the Latin “ infarcire ”” meaning to stuff. The hemorrhagic extrava- 
sations in those conditions with associated hypertension seem undoubtedly 
to be due to vasoconstriction leading to slowing of the blood stream or 
peristasis, and then more or less extensive diapedesis of the erythrocytes 
into the surrounding tissues. 


__ I wish to express my thanks to Dr. W. H. Chase for permission to use the microscopic 
slide for figure 1, and for his generous help in the preparation of the pathological material. 
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THE CLINICAL IMPLICATIONS OF THE THYMUS AND 
STATUS THYMICO-LYMPHATICUS* 


By A. GRAEME MITCHELL, M.D., F.A.C.P., and EsteLtLe W. Brown, B.S., 
Cincinnati, Ohio 


OPINIONS concerning the clinical disturbances attributable to the thymus 
—to employ the metaphor of the pendulum—have swung from one end of 
the arc to the other; and the organ has been incriminated on the one hand 
as the cause of many symptoms, and on the other has been considered as 
relatively innocent and inoffensive. The truth of the matter probably lies 
somewhere between these two extremes, although it is not easy to know 
just where to arrest the pendulum. Confusion is increased by the fact that 
certain physicians, whose convictions must be received with respect, have 
expressed extreme views, sometimes doubting that the thymus ever causes 
manifestations which are clinically evident. Furthermore, much of the lit- 
erature on this subject is cluttered with personal opinions and enthusiasm, 
unsubstantiated by facts, or, worse, based upon erroneous assumptions con- 
cerning the anatomic features of the thymus or unwarranted presumptions 
in regard to its functions and pathologic physiology. 

Since this presentation is confined to the clinical aspect of the thymus 
in infancy and childhood much controversial matter may be eliminated. 

One can approach the problem by propounding certain queries, the an- 
swers to which would be of great assistance to the clinician. Since the solu- 
tion of these questions is not yet available, much discrimination must be em- 
ployed in separating speculation from fact. It is this that we are attempting 
from the viewpoint of the physician who is frequently faced with the inter- 
pretation of symptoms and the indications for treatment. 

What are the symptoms which could be caused by enlargement or dis- 
orders of the thymus gland? Put more specifically: Can enlargement of this 
structure cause dyspnea, crowing respiration, cough and cyanosis, and can 
disturbance in its function be a factor in convulsions and sudden death, or 
lead to such conditions as pylorospasm? 

The anatomic relations of the thymus must be considered. In early life 
it occupies a position in the lower anterior portion of the neck and extends 
behind the upper part of the sternum. It is attached to and overlies the 
upper part of the pericardium and is in intimate contact with the left innom- 
inate vein, the superior and inferior vena cava, the pulmonary artery, and 
with the vagus, phrenic and recurrent laryngeal nerves. The size of the thy- 
mus at different ages has been a source of great confusion, largely because ob- 
servations were on pathologic subjects. It has, however, been demonstrated, 


* Read at the Chicago meeting of the American College of Physicians. April 20, 1934. 
From The Children’s Hospital Research Foundation and the Department of Pediatrics, 
College of Medicine, University of Cincinnati. 
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particularly by Boyd,’ that the weight and dimensions of the organ are de- 
pendent to a great extent upon the general nutritional state of the body, so 
that in a poorly nourished or dehydrated child it may be only one-half or one- 
third of the size it possesses in a well nourished child of the same age. With 
certain illnesses, its tissue may decidedly diminish, even though there is rela- 
tively little loss in general body weight. Of some importance is the fact that 
there is a decided temporary decrease in the weight of the thymus from birth 
to about two weeks of age. With this exception, however, it should be 
noted that, while it increases in weight until about the age of puberty, its 
size in relation to total body weight is decreasing. 

Many authors have denied the possibility of even a greatly enlarged 
thymus, relatively soft organ that it is, causing compression of a stiff, car- 
tilaginous trachea. It has been claimed, for example, that it requires a 
weight of about 1000 grams to close the trachea of an infant. Such ob- 
servations are interesting, but there is no proof that an enlarged thymus 
during life might not exert such a pressure. It is held by some clinicians 
that any swelling of the thymus would follow the path of least resistance, 
and expansion would take place laterally rather than in the antero-posterior 
direction in which tracheal compression would be brought about. There is, 
nevertheless, no proof that there is less resistance in the neck or in the 
thorax to expansion in a lateral direction than in an antero-posterior one, 
and it is to be noted that the chief danger from compression of the trachea 
would be in the bony and rigid thoracic inlet, where there is relatively little 
chance for expansion in any direction. 

Can the thymus actually compress the trachea, and what is the evidence 
for this? Necropsy studies of this problem can be criticized because dis- 
tortion of antemortem conditions might take place, and edema and conges- 
tion of the thymus, which may have been the active factors, disappear after 
death. The most direct evidence would be visual demonstration during life. 
Jackson, quoted by Pancoast,’ has claimed to have seen tracheal compression 
by the thymus by means of the bronchoscope in over 300 patients who had 
obstructive symptoms as wheezing, dyspnea, and impending asphyxia. Pan- 
coast and others have apparently demonstrated roentgenologically that the 
thymus actually can cause compression of the trachea. Additional support 
that compression occurs might be adduced from the clinical observation that 
thymectomy and the reduction in size following radiologic treatment of the 
thymus cause cessation of obstructive symptoms. The fact that symptoms 
which could be attributed to thymic pressure appear largely in the first year 
of life is of interest in this connection, since, while increasing in size after 
that time, the thymus is not growing at the same rate as the chest, and, 
therefore, becomes relatively incapable of causing pressure. 

As already noted, the trachea is not the only structure with which the 
thymus is in contact. For example, in the bony thoracic inlet the recurrent 
laryngeal nerves might be compressed by a turgid or hyperplastic thymus, 
and the unilateral or bilateral paresis or paralysis of the vocal cords resulting 
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from this might be a cause of such symptoms as noisy breathing, stridor, 
brassy cough, or, it is claimed, in some instances of death. Pressure on 
other nerves is unlikely. On the possibility of pressure upon the great 
vessels with reduction of their lumen and resultant cyanosis, there may be 
cited the work of Noback,* from which he concluded that an increase in the 
antero-posterior extent of the thymus could compress these structures, and 
that in some of the cases studied at necropsy this had evidently occurred. 
The esophagus may apparently also be compressed, and this would account 
for the difficulty in swallowing already mentioned. Cyanosis of the head, 
neck and upper extremities has been described as a rare accompaniment of 
enlarged thymus. It could be explained by pressure on the left innominate 
vein, and that this can actually occur is indicated by one of Noback’s dis- 
sections. 

Much that is stated concerning the functions and physiology of the 
thymus is the result of speculation and rests upon hypothesis only. The 
methods of study have varied widely and include observation of histologic 
structure, of the supposed results of enlargement, of the effects of extirpa- 
tion and of experiments with feeding or injecting extracts of the gland. 
Even if time permitted it would be presumptuous on my part to analyze crit- 
ically these studies, when the most careful and earnest observers often dis- 
agree both in results and interpretation. It is easy to point out, however, 
that histologic structure is difficult to correlate with function; that extirpa- 
tion of the thymus in animals, or the feeding, injection or implantation of 
it, does not necessarily indicate that a similar effect would be observed in 
man; that any after-effect from excessive radiation of the thymus has not 
been convincingly demonstrated; that, while there may be synergy of the 
thymus with certain organs of internal secretion, particularly the adrenals, 
further study is required to conclusively demonstrate this fact. None of 
this is to say that the thymus is functionless or physiologically inactive, but 
rather that there is so much uncertainty with regard to this structure that 
the physician is forced to solve his clinical problems without the assistance 
that more accurate knowledge would give him. 

In the attempt to evaluate the significance of some of these symptoms in 
their relation to enlarged thymus we have studied a group of 197 infants 
and children in whom roentgenologic examination had been made; of these, 
116 had thymic shadows greater than normal, and 81 did not. The latter 
group was secured largely by routine roentgenograms of the thymus taken 
on cleft palate and hare-lip cases. The value of roentgenograms in the 
diagnosis of enlargement of the thymus will be discussed later. 

3y means of the four-fold table an analysis was made of the entire 
group of 197 patients, when they were divided into four mutually exclusive 


groups as follows: 

(a) 80 with enlarged thymus and symptoms (convulsions ; dyspnea, includ- 
ing suffocative attacks; crowing respiration; cough; cyanosis; py- 
lorospasm ; sudden death), 
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(6) 36 with enlarged thymus but without the foregoing symptoms, 

(c) 43 with no enlargement of the thymus but having the foregoing symp- 
toms, 

(d) 38 with no enlargement of the thymus and without the foregoing 
symptoms. 


The object was to ascertain whether the symptoms were significantly 
associated with an enlarged thymus gland. The sigma* was 2.26. ‘The 
mathematical implication is that all four groups came from the same uni- 
verse, i.e., that the symptoms considered are not inevitably associated with 
enlarged thymus. Such would be the conclusion from a clinical point of 
view, but it is interesting that this can be supported by mathematical analysis, 

If, however, these 197 patients are divided into two groups according 
to the presence or absence of enlarged thymus (see table 1), it is seen that 


TABLE I 
197 Infants and Children 


Dysp- | Cya- Sudden 
toms | sions nea nosis Death 


Thymus Enlarged, 116 36 21 22 33 20 7 
Thymus Not Enlarged, 81....| 38 2 10 12 33 1 43 


of the 116 children with enlarged thymus gland, 80 (69 per cent) had symp- 
toms. Contrasted with this group is another of 81 children who did not 
have enlarged thymus glands, yet 43 (52 per cent) of these had symptoms 
similar to the former group. When these groups are analyzed according 
to the Chi-square test, sigma * is 6.39, showing that these two groups are 
not from the same universe. Further analysis of the rate of incidence of 
the various symptoms shows that most of these are more apt to be associ- 
ated with enlarged thymus than with one of normal size according to the 
roentgenogram. 

It should be stated that in the 80 patients with enlarged thymus glands 
and symptoms, there were complicating conditions in 56 (70 per cent) which 
might have been responsible for these symptoms. In an attempt to evaluate 
these factors a further Chi-square test was done, using as the universe only 
those 80 patients who had an enlarged thymus, and subdividing this universe 
into two groups (table 2) as follows: 


(a) 24 patients who had symptoms but in whom it was impossible to at- 
tribute these to any other cause than enlarged thymus, and 
(b) 56 patients * who had symptoms which might equally well have been at- 


* These 56 patients, in addition to enlarged thymus had other conditions as foilows: 
Infections of the upper or lower respiratory tract in 20 instances; increased intracranial 
pressure in 11; congenital heart disease in 6; pylorospasm in 6 (included in this group since 
there were no other symptoms than pylorospasm) ; spasmophilia in 3; pulmonary atelectasis 
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TABLE II 
80 Patients with Enlarged Thymus 


Con- 
vul- 
sions 


Pyloro- | Sudden 


Dysp- 
spasm Death 


nea 


Cough 


| 
Symptoms Due to Enlarged | 
Thymus, 24 5 12 3 


— 


Symptoms Possibly Due to 
Some Other Cause, 56..... 16 7 4 


tributable to some other cause or disease condition present in the 
patient at the time. 


It was shown that these two groups also came from different universes, 
the sigma * being 4.47. The rate of incidence of symptoms was higher in 
those patients with an enlarged thymus gland who had other reasons for 
these symptoms, the exceptions being only sudden death and pylorospasm. 
(The latter could be explained by the fact that all cases of pylorospasm 
were included in the “ pure’ thymus group unless shown by operation to 
be true pyloric stenosis.) The implication here is that a child with an en- 
larged thymus gland and some complicating factor, as respiratory infection, 
is more liable to have symptoms than a child with an enlarged thymus gland 
only, and this would be logical from a clinical viewpoint. It should be 
stated, however, that the mathematical analysis was complicated by the fact 
that the symptoms were not mutually exclusive, and it is obvious that all of 
the symptoms are such that an enlarged thymus is not necessary in their 
production. 

The interesting association of enlarged thymus with pylorospasm has 
been described by a number of authors, who have brought forward as ex- 
planation the theory that the pylorospasm and the enlarged thymus are both 
dependent upon vagotonia, the result of insufficient adrenalin production. 
Of our 116 patients who had an enlarged thymus 20 had symptoms of 
pylorospasm, and of our 81 patients who did not have an enlarged thymus 
33 had symptoms of pylorospasm (see table 1). When the rate of inci- 
dence is considered it is seen that, since the rate is more than twice as great 
(33/81) in the negative thymus group as in the positive thymus group 
(20/116) there is obviously no significant association between pylorospasm 
and enlarged thymus. 

Is there such a condition as status thymico-lymphaticus or lymphatism? 

The chief manifestation attributed to this diathesis is sudden death oc- 
curring without obvious cause, during anesthesia, or following such sup- 
posed factors as hypodermic injection, the administration of diphtheria anti- 
toxin or of nonprotein material or drugs, chilling, extraction of teeth, frac- 


in 2; acrodynia in 2; enlarged bronchial glands in 2; esophageal atresia in 1; snuffles from 
syphilis in 1; muscarin poisoning in 1; asthma in 1. The various symptoms analyzed, such 
a convulsions, dyspnea, cyanosis and the like, present in these children could, as stated, 
equally well have been attributable to such conditions rather than to an enlarged thymus. 
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tures, psychic shock and the like. In the conception of status thymico- 
lymphaticus it is not necessary to believe that death or other symptoms are 
due to pressure of an enlarged thymus—in fact, some of the most ardent 
advocates of the existence of “ lymphatism” find it difficult to assume this 
explanation. When the thymus is enlarged this is considered only a sec- 
ondary phenomenon. In many studies there has been discovered no con- 
stant enlargement of the thymus in sudden death from unexplained causes. 

In our present series of cases there were eight instances in which sudden 
death had been thought to be due to status thymico-lymphaticus. By roent- 
genograms or necropsy the thymus was found to be enlarged in seven. In 
three cases, two of which were studied by necropsy and enlarged lymphatic 
structures discovered, there was no factor found to account for death other 
than a possible status thymico-lymphaticus. Of the remaining five, necropsy 
showed in two congenital heart lesions; in one there was esophageal atresia; 
in one there was found at necropsy a cystic type of degeneration of the 
internal capsule; and in one, death had probably been due to muscarin 
poisoning. 

It would appear to be fair to state that sudden death occurs in some 
cases in which it cannot be attributed to any well defined cause, but in which 
there is found hypertrophy of the lymphoid structures throughout the body, 
and at times a hypertrophied thymus gland. Further study may perhaps 
show that this is associated with disturbed function of the thymus, or more 
likely that the so-called thymico-lymphaticus is a secondary or related mani- 
festation of some other alteration of body equilibrium. 

Many of the explanations given for sudden death in status thymico- 
lymphaticus, as the effect of an unknown toxin, “ hyperthymization,” 
“ lymphotoxemia,”’ vagotonia, deficiency of the chromaffin system, and al- 
lergic reaction, are resounding in terminology but have little or nothing to 
uphold them. The theory of adrenal deficiency, however, has much in its 
favor, and is supported by certain physiologic and pharmacologic facts, a 
discussion of which lies outside the province of this presentation. Adrenal 
insufficiency seems to be a possible explanation of certain cases of sudden 
death which can be accounted for in no other way. What this has to do 
with the thymus is another matter, although there may be an associated 
thymic and lymphoid hyperplasia, and it is interesting that in adrenalectom- 
ized animals there follows hypertrophy of the thymus. That cerebral hem- 
orrhage is sometimes a cause of sudden death in children with enlarged 
thymus glands and lymphoid hypertrophy is undoubtedly true, and we have 
seen at least two such cases in which histologically there appeared to be thin- 
walled blood vessels and also small hearts. Cerebral hemorrhage, however, 
could account for only a relatively few instances of sudden death. Infre- 
quent, too, is “thymic apoplexy ” in which there is extensive hemorrhage 
into the thymus gland. This condition is, at any rate, probably associated 
with syphilis, and if so, does not belong in the category of ordinary thymic 
hyperplasia or status thymico-lymphaticus. 
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How ts the clinician to diagnose thymic enlargement and status thymico- 
lymphaticus? 

It does not appear correct to discard entirely the possibility of the effect 
of pressure by the thymus. It should be one of the causes to be investigated 
in dyspnea, stridor, crowing respiration and cyanosis, and perhaps also in 
other symptoms such as brassy cough, suffocative attacks and the like. Per- 
cussion is of little value in outlining the lateral dimensions of the thymus, 
and the interpretation of it difficult unless the organ be greatly enlarged. 
Even if an increased area of dullness is found over the manubrium, this by 
no means eliminates the possibility that other intrathoracic structures may 
be responsible for it. Furthermore, it is quite likely that increase in the 
antero-posterior diameter of the thymus—a situation impossible to elicit by 
percussion—may be more important than lateral expansion of it. Increase 
of obstructive symptoms produced by flexion of the head, a procedure em- 
phasized by some, does not differentiate thymic pressure from other causes 
of obstruction. 

In regard to the diagnosis of status thymico-lymphaticus, little more 
can be stated than has already been mentioned. It would be difficult indeed 
to detail the diagnostic aids for a condition the pathogenesis of which is so 
little understood, and the very existence of which is denied by many. More 
and more reports indicate that careful postmortem examination would elim- 
inate from the category of “ thymus deaths ’’ many cases formerly so classi- 
fied. The weight of recent evidence, too, as already stated, whether ob- 
tained by anatomic or roentgenologic study, is against any correlation be- 
tween undue oversize of the thymus and sudden death. 

The merits of the demonstration of thymic enlargement on the roent- 
genogram must depend upon a correct evaluation of the size, shape and 
position of the organ in normal infants, and in addition the effect produced 
by respiration and the position of the patient. Most clinicians would agree 
that roentgenograms taken casually and only during one phase of respira- 
tion furnish little information concerning the size of the thymus. More 
work is needed to establish average boundaries, and this is rendered difficult 
by the fact that the normal size of the organ at any age in infancy or child- 
hood is decidedly variable, and also that there are racial and geographic 
differences. That is to say, it cannot be stated that a shadow greater than 
a certain width is necessarily indicative of thymus enlargement, nor that it 
proves that obstructive symptoms are due to this. In fact, the roentgeno- 
gram may not infrequently disclose a greatly enlarged thymus when no 
symptoms are present. Probably something can be learned from lateral 
views concerning compression of the trachea. Perhaps it is fair to state 
that clinical symptoms are of as much, if not more value in the diagnosis 
of thymic pressure than are roentgenograms, unless the latter are taken and 
interpreted by experts with experience. 

A few authors have claimed to have found considerable value in the 
fluoroscope in the visualization of the thymus and its compression of the 


trachea. 
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It would probably be a safe procedure to consider the possibility of thy- 
mic pressure in all cases of asphyxia, stridor, wheezing, brassy cough and 
cyanosis in infants, but to realize that it is a relatively infrequent cause of 
these symptoms. After the period of infancy, tracheal obstruction is still 
less apt to be caused by the thymus. It is always well to remember, too, that 
a moderate enlargement of the thymus might be a factor in adding to pres- 
sure produced by some other means. For example, an infant with an upper 
and lower respiratory infection might be further embarrassed in respiratory 
effort by an enlarged thymus which previously or subsequently would exert 
no effect. On the contrary, a presumably enlarged thymic shadow in an 
infant with obstructive symptoms should not be accepted as diagnostic and 
entirely explanatory of the symptoms; search must always be made for other 
possible causes of pressure. 

We would like to emphasize the necessity for search for intrinsic and 
extrinsic sources of tracheal compression by palpation or inspection of the 
throat or by the use of the laryngoscope, bronchoscope or roentgenogram. 
The type of stridor is usually of little diagnostic value, and it has been our 
experience to see mistaken for thymic obstruction such conditions as foreign 
‘bodies, pulmonary atelectasis, lingual tumors, retropharyngeal abscess, 
stenosis of the larynx, abductor paralysis, papilloma of the larynx, and diph- 
theritic and other forms of laryngitis and tracheitis. Asthma, which may 
occur even in infancy, has been confused with thymic asthma. The danger 
of incorrect diagnoses in the conditions mentioned is obvious, since many 
of them are curable if recognized early, but may proceed to the necropsy 
table if the symptoms have too long been attributed to the thymus. 

Convulsions not explicable on an organic or toxic basis should, in early 
life, lead to a suspicion of spasmophilia rather than to a diagnosis of thymic 
disturbance. 

Paralysis of the recurrent laryngeal nerve might in rare instances be 
due to thymic pressure. Cyanosis may be an accompaniment of many of 
the previously mentioned causes of respiratory symptoms, but in early life 
it is more frequently caused by congenital heart disease and pulmonary 
atelectasis or other pulmonary lesions than by laryngeal obstruction. 


SUMMARY 


Mathematical study has been carried out on a group of 116 infants and 
children who, according to roentgenograms, had an enlarged thymus, using 
as a control group 81 infants and children who did not have an enlarged 
thymus by the same criterion. Clinical impressions previously held were 
sttengthened by the analysis. It would appear that certain statements can 
be made with reasonable assurance: 

1. In some instances an enlarged thymus gland can cause pressure upon 
structures in the thoracic inlet and lead to the development of such symptoms 
as dyspnea, suffocative attacks, crowing respiration, cough and cyanosis. 

2. The symptoms mentioned occur with many other diseases and ab- 
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normal conditions and these are perhaps more frequent causes of all of them 
than is enlarged thymus. 

3. An infant or child who has some cause for dyspnea, cough and cyano- 
sis, aS respiratory tract infection, congenital heart disease and the like, and 
who also has an enlarged thymus is more liable to develop these symptoms. 
Probably an enlarged thymus may aid in their production, even in such in- 
stances where in itself it would be insufficient to cause symptoms. 

4. From a mathematical point of view there is no significant association 
between enlarged thymus and pylorospasm. 

5. There is no proof that convulsions are associated with enlarged thy- 
mus, and their presence even in a patient with an enlarged thymus gland 
should lead to a suspicion that increased intracranial pressure, spasmophilia 
(tetany) or some other cause exists. 

6. An enlarged thymus according to roentgenograms is by no means 
necessarily associated with symptoms. 

7. Even when obstructive symptoms are present in an infant or child 
with an enlarged thymus, search must be made for other possible causes. 

8. This study furnishes no solution to the question of the relation of 
sudden death, not explicable by some discoverable cause, to status thymico- 
lymphaticus. 
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THE CLINICAL MANIFESTATIONS OF AMYLOIDOSIS * 
By Miton B. Rosensuatt, M.D., New York, N.Y. 


THE recent widespread use of the Congo Red test for the clinical de- 
termination of amyloidosis has aroused much interest in a subject which 
for the past two or three decades had been looked upon more as a patho- 
logical curiosity than as a clinical entity. The favorable results originally 
submitted by Bennhold* 10 years ago have been repeatedly confirmed by 
other observers. Bookman and Rosenthal,* Schonberger and Rosenblatt,’ 
Nemeth,* Shapiro,’ Wallace,° and many others have reported corroborative 
evidence of the diagnostic value of the test. The observation by Bennhold, 
and others, that in certain nephrotic states there was an escape of the dye 
by way of the urine thus giving false readings was originally thought to be 
an important limitation, but subsequent quantitative studies have shown that 
the amount of the dye eliminated this way is too small to appreciably alter 
the determinations. Barker and Snell‘ found that the largest amount of 
dye which had escaped by way of the urine in the course of any experiment 
did not exceed 2 per cent. In general, all who have worked extensively with 
the Congo Red test have found it an accurate procedure for ascertaining 
the presence of amyloidosis and agree with Rudolph * that the examination 
produces no ill effects and that the percentage of error is very small. With 
minor variations, the criteria for interpretation established by Bennhold are 
still generally accepted. A positive diagnosis of amyloidosis should not be 
made unless over 50 per cent of the dye has been retained by the tissues in 
one hour. Because of this ability to make a definite premortem diagnosis 
there has been established a greater appreciation of amyloid disease as a 
clinical syndrome. 

At the present time, even in large general hospitals, amyloidosis is en- 
countered only on rare occasions. In a recent report from the Massachu- 
setts General Hospital, Mallory ® stated that he had seen but four cases in 
six years. With the exception of tuberculosis institutions, similar condi- 
tions prevail everywhere. This low incidence, as compared with its common 
occurrence during the past century, has been attributed to surgical progress 
in the eradication of suppurative foci. It is difficult to state exactly how 
prevalent amyloidosis was during the nineteenth century but even before 
Virchow gave this form of degeneration its present erroneous name, larda- 
ceous disease was a well known entity among English physicians. Probably 
the first description of amyloid disease in the literature was that of Hodg- 
kin’s ?° in 1832, and many of the cases reported by Bright were really ot 
lardaceous origin."' In 1854, Sanders '* stated that waxy degeneration of 

* Received for publication July 31, 1934. 7 

From the Tuberculosis Division of the Montefiore Hospital, Dr. Maurice Fishberg, 
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the spleen, liver, and kidneys occurred in 10 per cent of all the necropsies at 
the Edinburgh Royal Infirmary. Dickinson ** encountered 201 cases among 
the autopsies at the St. George’s Hospital between the years 1867 and 1894 
but did not state what percentage of the total number the amyloid cases con- 
stituted. Fagge “* found 244 instances at Guy’s Hospital over a 21 year 
period. From various other sources the impression is obtained that amy- 
loidosis was a fairly common occurrence during the past century but*it was 
stated by Leube’® that its incidence varied greatly in different localities even 
though the predisposing diseases might be equally prevalent. 

As was mentioned previously, very few clinicians have had the oppor- 
tunity of studying large series of cases during the past 20 or 30 years. 
Saleeby,’® in a series of 3047 consecutive necropsies at the Philadelphia 
General Hospital, found 50 instances of renal amyloidosis (1.7 per cent) 
which was approximately the total number of all the amyloid cases. Wal- 
denstrom ** observed 28 cases in 12 years. Rosenblatt,’* in a series of 1727 
consecutive necropsies at the Montefiore Hospital, found the incidence of 
amyloidosis to be 7.2 per cent. Further analysis of these statistics reveals 
that tuberculosis has been by far the greatest etiologic factor in the produc- 
tion of amyloid degeneration and that, at the present time, it is the only 
factor of any significance. In 504 cases at Guy’s Hospital, cited by Her- 
ringham,’® it was the underlying disease in 37 per cent; in 430 cases at 
Edinburgh, collected by Gibson,” it was the etiologic agent in 45 per cent; 
and in Dickinson’s series in 48 per cent. Coming down to the present time 
its incidence is found still higher. Saleeby found it the causative agent in 
82 per cent, Waldenstrom in 93 per cent, and Rosenblatt in 88 per cent. It 
is interesting to note that in the latter’s report the incidence of amyloidosis 
among the tuberculosis patients was 24.4 per cent as contrasted with 1.2 
among the patients with other types of chronic disease. In the tuberculosis 
cases with suppurative complications such as pyothorax, or draining sinuses, 
the incidence was 35.2 per cent. Fishberg,” in his series, found that 44 per 
cent of the tuberculosis patients with suppuration had amyloid changes. 

It has been generally accepted by all writers on the subject that suppura- 
tion is the basic requirement for the development of amyloidosis. It has 
also been stated that the only reason that tuberculosis, or any other sys- 
temic disease, can cause amyloid degeneration is through the intermediary 
of pus formation. This contention has been well corroborated by statisticai 
studies but it should also be realized that the absence of suppuration does not 
preclude a diagnosis of amyloidosis. There was no evidence of pus forma- 
tion in 17 per cent of Dickinson’s cases and none in 60 per cent of the non- 
tuberculous and 29 per cent of the tuberculous cases in Rosenblatt’s series. 
Many other cases of amyloidosis without suppuration were reported by Ban- 
nick,?? Cabot," Bannick and Barker,** Christian,*® and others. In addition 
to tuberculosis and local suppurative lesions amyloidosis has been found as- 
sociated with almost every type of disease process including syphilis, leu- 
kemia, arthritis, multiple myelomata, cancer, bronchiectasis, pneumonoconi- 
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osis, Hodgkin’s, lymphosarcoma, and rheumatic heart disease. The high 
degree of tuberculosis incidence is in all probability due to the fact that it is 
one of the few diseases in which extensive tissue destruction and chronicity 
are combined, rather than to any peculiar relationship between the tubercle 
bacillus and amyloid. Syphilis which was formerly considered a very im- 
portant cause of amyloidosis—most authors placed it next in frequency to 
tuberctilosis—is now a very small factor. Bell ** found it to be the under- 
lying disease in four out of 65 instances, Rosenblatt in one out of 125, and 
Saleeby in none. This change has probably been brought about by the in- 
troduction of the Wassermann test and arsphenamine therapy. ‘There have 
been recorded many instances in which even after necropsy there was dis- 
closed no basic process to account for the development of the amyloid. 
These cases have been designated as idiopathic, or primary, amyloidosis and 
were described as early as 1856 by Wilks.” 

Inasmuch as the major etiologic agent in amyloidosis is a disease of 
young adults, amyloidosis occurs mainly in this age group. Most cases are 
found between the ages of 20 and 40 years but the disease has been reported 
in children as young as four years and in adults as old as 68. Sex is appar- 
ently no factor. It is practically impossible to determine accurately the time 
required for the development of amyloidosis because of the paucity of early 
manifestations. Waldenstrom™ observed that the onset of clinical amy- 
loidosis usually occurred within one to two years after the appearance of 
the suppurative lesion. In Whitbeck’s ** series of bone tuberculosis cases 
the duration in each instance was at least two years. In Walker’s * case 
of empyema, definite signs of amyloidosis occurred two years after the onset. 
At the Montefiore Hospital many cases of pulmonary tuberculosis were ob- 
served in which the clinical duration of the disease did not exceed two years 
and in which extensive amyloid disease was present on postmortem exam- 
ination. It is unusual for amyloidosis to occur when the basic process is of 
less than one year’s duration but exceptions have been noted. Dixon“ 
reported eight cases with clinical history of less than one year, and eight of 
less than six months. Fagge *' discovered one instance of three months’ 
duration following fracture of the spine, and Dickinson ** one of three 
weeks’ duration following compound fracture of the lower extremity. 

Amyloid degeneration has been found in almost every organ of the 
body—heart, lungs, trachea, liver, larynx, spleen, skin, tongue, adrenal, 
thyroid, kidney, pancreas, intestine, lymph node, parathyroid, diaphragm, 
seminal vesicles, conjunctiva, bladder, and even brain. However, most o! 
these organs are seldom involved and some of them only in isolated in- 
stances. The clinical syndrome of generalized amyloidosis is produced by 
involvement of the liver, kidney, and spleen. There is some variation 
among different reports as to which of these organs is most frequently af- 
fected but there is general agreement that all three are simultaneously in- 
volved in at least 60 per cent of the instances. The spleen is often involved 
alone; the kidneys seldom; and the liver rarely. Next in importance to these 
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organs is the adrenal which is usually implicated in association with the other 
three. The clinical course of amyloid disease depends on the extent of de- 
generation of these organs. The one exception to this is the heart, ex- 
tensive involvement of which produces myocardial insufficiency and a clin- 
ical picture which is entirely one of cardiac decompensation. The amyloid 
in these instances is usually confined to this organ. Such cases are exceed- 
ingly uncommon and are obviously most difficult to diagnose during life. 
A few instances have been recorded by Wild,** Steinhaus,** Beneke and 
Bonning,** Lubarsch,** Larsen,** and Warren.” 

The constitutional symptoms associated with amyloidosis such as pallor, 
anemia, weakness, and cachexia are so intérwoven with the underlying dis- 
ease that it is inadvisable to consider them of diagnostic value. While it is 
true that many cases do have a typical waxy facies this is by no means a 
universal finding and its absence is of no importance. The distinguishing 
symptoms and signs of amyloid disease are the clinical manifestations of the 
degenerative process as it affects each particular organ. The extent of the 
physiologic changes produced by amyloid varies greatly among the different 
organs so that the clinical features of each case depend on the organs in- 
volved and the degree of involvement. This explains why so many in- 
stances are discovered only after postmortem examination. In Dickin- 
son's *° series 27 per cent of the cases presented no symptoms or signs. 

Of the organs of major importance in amyloidosis the spleen is impli- 
cated the greatest number of times. In a study of 5000 consecutive necrop- 
sies Krumbhaar ** found 156 instances of splenic amyloidosis as compared 
with 83 of hepatic and 78 of renal involvement. Parkes ** found the spleen 
implicated in every instance of amyloid disease. Despite this high incidence, 
splenic amyloidosis produces practically no symptoms other than the sensa- 
tion of having an enlarged organ in the abdomen, and extreme enlargements 
are unusual. Inasmuch as most of the patients are bedridden because of 
the underlying disease, the disturbances noted in other splenomegalies such 
as dragging feeling and pressure on the surrounding organs are usually ab- 
sent. The amyloid spleen when palpable is felt as a hard and non-tender 
mass. Splenic amyloidosis produces no manifestations of splenic insuf- 
ficiency and there has been no evidence reported that it in any way alters 
either the clinical course or the prognosis. Amyloidosis of the spleen pre- 
sents no distinguishing features of diagnostic value. 

Because of its size the liver shows the greatest amount of amyloid change 
and it is implicated in about 60 per cent of the cases. The large quantity 
of amyloid substance found in the liver on necropsy as compared with that 
in the other organs has given rise to the suggestion that it is the amyloid 
of the liver which produces retention of the Congo Red during performance 
of the test. Bookman and Rosenthal ® state that a positive test is not ob- 
tained unless the liver is involved. This observation has been found gener- 
ally correct but exceptions have been noted.** The liver, like the spleen, 
also produces few symptoms. It is usually found enlarged and occasionally 
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extends into the pelvis. On palpation it is firm, smooth, and not tender, 

There have been few studies on the effect of amyloidosis on hepatic func- 
tion. Such observations as have been recorded indicate that even the most 
extensive amyloidosis produces no impairment. According to Parkes * ic- 
terus is never caused by amyloid of the liver and in those rare instances in 
which both icterus and hepatic amyloidosis co-exist it is not difficult to 
ascribe another cause for the jaundice. Dickinson *° found one instance of 

"jaundice among 65 amyloid livers and in this case there was also present an 
hydatid abscess. The writer has studied over a hundred cases of amyloi- 
dosis of the liver without encountering a single instance of jaundice. In 
two cases in which the bromsulphthalein test had been performed, Bannick “ 
found negative results. With regard to both liver and spleen there is a 
marked disproportion between the degree of involvement and the symptoms 
produced. 

Most patients with generalized amyloidosis show signs of asthenia, hy- 
potension, and failure of the peripheral circulation. Although adrenal amy- 
loidosis has been found to occur in as much as 40 per cent of the cases * 
these symptoms are to be interpreted as part of the syndrome of the basic 
disease rather than as due to adrenal failure. Inasmuch as Addison’s dis- 
ease is itself very uncommon it naturally follows that adrenal insufficiency 
due to amyloidosis must be exceedingly rare. However, a few authentic 
cases have been reported. Ina series of 2550 necropsies, Philpott ** found 
14 cases of Addison’s disease one of which was due to amyloidosis. Hunter 
and Rush “ reported a case in a young adult with pulmonary tuberculosis 
and generalized amyloidosis. McCutcheon ** described an instance in a pa- 
tient with hypernephroma, and other individual cases were reported by Bit- 
torf,*® Schultz‘? and Schlesinger.** It is to be emphasized that these cita- 
tions represent the approximate total number of cases in the literature and 
that, in the usual course of events, amyloidosis of the adrenals produces no 
characteristic clinical features. Adrenal insufficiency due to amyloidosis 
was not observed in any of the large series of cases reported. 

Ever since amyloidosis has been studied clinically it has been realized 
that the significant features are those produced by involvement of the kid- 

Of 86 cases which presented signs in Dickinson’s *° series, 76 were 
renal in origin. The most common sign of renal amyloidosis is albuminuria, 
particularly progressive albuminuria. This was noted in 90 per cent of 
Dickinson’s cases, in 72 per cent of Saleeby’s ** cases, and in 92 per cent of 
Dixon’s * cases. In a patient suspected of amyloidosis, albuminuria which 
cannot be ascribed to any other cause is an important diagnostic considera- 
However, the absence of albuminuria does not rule out renal involve- 


neys. 


tion. 


ment and many such instances have been reported. Waldenstrom “* states 
that even extensive amyloidosis may be present without albuminuria but, as 
has been pointed out by Leube,** these cases are to be considered as excep- 


The amount of albumin present in the urine is usually considerable, 
Most cases do not 


tions. 
but the actual quantity varies greatly among patients. 
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exceed 10 grams daily even when the amyloid is very extensive, but Bartels °° 
observed one with 32 grams. The average ranges between 2 and 5 grams. 
Bartels noted the presence of large amounts of globulin in the urine and 
thought that this finding might be of diagnostic import. Joachim *’ de- 
scribed a low albumin-globulin ratio in the urine as did also Hiller °* who 
stressed this point as a differential between amyloid and other types of ne- 
phrosis. Although polyuria has been mentioned as a significant finding by 
Floyd,** Todd and Sanford,” and others it is a very variable occurrence and 
is probably associated more with disturbed renal function terminally than 
with any peculiarities of amyloid degeneration. Urinary casts are a com- 
mon finding in the patient with renal amyloidosis. Saleeby found them 
present in over 90 per cent and Dixon in 79 per cent of the instances. Hy- 
alin casts predominate, but granular, epithelial, and waxy casts are also pres- 
ent. Amyloid casts have been mentioned by many authors but there is no 
evidence which warrants an expenditure of time searching for them. Dick- 
inson °° found them rarely; Leube °° and Stewart,’ never; and Saleeby dis- 
covered one questionable instance in a detailed study of the kidneys of 50 
cases. White and red blood cells occasionally appear in the urine but their 
absence or presence is of no particular significance. Bannick and Barker ** 
reported one case with definite hematuria. 

Edema has been found a common occurrence in amyloidosis of the kid- 
neys but its incidence has varied greatly among different observers. 
Parkes ** noted it in 82 per cent of the instances, Dickinson ** in 75 per cent, 
and Bell ** in 50 per cent. On the other hand, Todd °** found it only in a 
small number of instances, Stewart ® in 6 per cent and Dixon *° and Rosen- 
blatt ** in 24 and 34 per cents, respectively. This marked discrepancy is un- 
doubtedly due to the fact that there have been included many instances in 
which the edema, although coexistent with the renal disease, had been caused 
by some other condition. The presence of edema in patients with minimal 
as well as maximal deposits of amyloid in the kidneys led Bell to conclude 
that there was no causal relationship between the two conditions, but recent 
studies on nephrosis have suggested a very definite connection. As the 
amyloid process progresses in the kidneys there is associated a definite in- 
crease in the quantity of albumin in the urine. At the Montefiore Hospital 
many cases were followed in which the clinical extent of the amyloidosis, 
as measured by retention of the Congo Red, increased simultaneously with 
the amount of albuminuria. On necropsy the widespread replacement of 
glomerular tissue by amyloid gave evidence that the kidneys had shared in 
the progressive increase of amyloid degeneration. The urinary protein is 
derived from the blood serum protein and as a result of the increasing pro- 
tenuria there occurs a progressive depletion of the total serum protein, par- 
ticularly serum albumin. Because of this diminution in the serum protein 
there results a marked lowering of the colloid osmotic pressure of the 
blood.** When the serum proteins have been reduced sufficiently the os- 
motic pressure is no longer able to counteract the hydrostatic pressure in the 
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capillaries and edema is produced in the same manner that was described by 
Epstein © for chronic lipoid nephrosis. Examination of the subcutaneous 


edema fluid found in renal amyloidosis © discloses that it is poor in protein. 


and similar to that in lipoid nephrosis. The attempts of Shapiro’ and 
others to postulate the existence of an associated lipoid nephrosis in order 
to explain the nephrotic syndrome in renal amyloidosis have not been con- 
vincing. Both clinical and pathological evidence favors the impression 
that glomerular destruction by amyloid produces the albuminuria and that 
the clinical features are a consequence of the loss of serum protein. It has 
been noticed by Floyd,’* Fishberg,”’ and others that while the blood and 
urinary findings in amyloid and lipoid nephrosis are very similar with respect 
to albuminuria, low total serum protein, and inversion of the serum albumin- 
globulin ratio, the lipemia in the former is much less pronounced. Elevated 
cholesterol values have been found to occur in about half the instances and 
doubly refractile bodies are found in the urine only rarely. The cachectic 
state of the amyloid patient has been suggested as an explanation for the 
failure of lipemia to occur consistently.“* The edema produced by renal 
amyloidosis is usually moderate and is confined, chiefly, to the lower extremi- 
ties. Ascites is infrequent. 

The absence of hypertension is one of the most distinguishing charac- 
teristics of renal amyloidosis. Even when the degenerative process has been 
so extensive as to cause nitrogen retention, elevation of the blood pressure 
is rarely seen.*” © Whether this is due to the debilitated condition of the 
patient or to some special features of the amyloid, itself, is not known. Of 
79 instances of renal amyloidosis in Rosenblatt’s series '* there was found 
no blood pressure which exceeded 140 mm. systolic and only four which 
exceeded 130 mm. There have been reported, however, a few isolated cases 
in which uremia due to amyloidosis was accompanied by hypertension. — Car- 
diac hypertrophy and retinal changes have likewise been encountered on 
rare occasions. Dickinson “ observed a case with retinal hemorrhage and 
cardiac hypertrophy and mentioned a similar one seen by Allbutt. Frishberg 
and Oppenheimer ® described a case with hypertensive neuroretinitis. 
Noble and Major ® also reported an instance of this kind and there are 
several more occurrences mentioned in the literature. The percentage of 
uncomplicated cases of renal amyloidosis which terminate in uremia is small 
but it is to be emphasized that the condition is not a rarity. Dickinson “ 
found it in 10 out of 95 cases (10.4 per cent) and Dixon *° in seven out of 
100 (7 per cent). At the Montefiore Hospital in a series of 87 cases, eight 
(9.2 per cent) were found to have died of renal insufficiency. According 
to Bartels 7° and Parkes * early pathologists, including Rokitansky, regarded 
the amyloid kidney as a form of Bright’s disease and even up to recently the 
uremic manifestations were attributed to a coexisting nephritis. However, 
the above figures as well as case reports by Zadek,"’ Linder,” and others 
clearly demonstrate that amyloidosis of the kidneys can produce renal insuf- 
ficiency without a concomitant chronic nephritis or vascular disease. F'ur- 
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thermore, it is not necessary that the renal disease progress until contraction 
occurs. The amyloid contracted kidney is an uncommon occurrence. In 
the eight cases with uremia at Montefiore it was found but once, and in 
Dixon’s seven cases it never occurred. 

It is to be seen, therefore, that although amyloidosis is a generalized dis- 
ease consistently and extensively affecting the most important organs of the 
body, the course of the illness is essentially that of the underlying disease. 
There is no definite evidence that either amyloidosis of the spleen or of the 
liver was ever directly responsible for the death of a patient and there are 
only a few isolated reports that adrenal insufficiency was ever caused by 
amyloid involvement. The kidney, which presents the most striking clinical 
manifestation of amyloidosis, produces a fatal termination in but a small 
percentage of instances. The combined statistics of Dickinson, Dixon, and 
our own (305 cases) give the average incidence of uremia as 9 per cent and, 
as only about 75 per cent of the amyloid cases have renal involvement, the 
average incidence of terminal uremia in generalized amyloidosis is less than 
7 per cent. In view of these findings one may make the general conclusion 
that in over 90 per cent of the instances amyloidosis, per se, is not the cause 
of death. When the nephrotic syndrome occurs in a case of renal amy- 
loidosis it is indicative of extensive degeneration but many cases have been 
observed to continue in this condition for many years depending on the 
course of the etiologic disease. Christian ® reported a case of idiopathic 
amyloidosis in which extensive edema and albuminuria were present for over 
three years, and Linder * described a case of amyloid nephrosis secondary 
to chronic mastoid disease which had lasted for nine years. Stewart“ and 
Wagner ™ reported instances of renal amyloidosis which had persisted for 
10 and 15 years, respectively. 

Both Bartels * and Dickinson ** stressed diarrhea as an important symp- 
tom of amyloidosis and the latter stated that it was the cause of death in 8 
per cent of the cases. He was puzzled, however, by the marked discrepancy 
between the small amount of amyloid found in the gastrointestinal tract on 
necropsy and the pronounced clinical symptoms. Observations among the 
amyloid cases at the Montefiore Hospital reveal the frequent occurrence of 
diarrhea. But, as the majority of the patients have tuberculosis, we have 
been inclined to consider the diarrhea as a symptom of the basic disease. 
There is statistical corroboration of this view in that 65 per cent of the 
tuberculosis patients have enteric tuberculosis ‘* and only 6 per cent have 
enteric amyloidosis.** Inasmuch as so many of Dickinson’s patients were 
also tuberculous, it is possible that the same situation existed. 

When amyloidosis develops in the course of an illness it is indicative of a 
poor prognosis only because it reflects an unfavorable condition of the under- 
lying disease. As has been indicated amyloidosis, in itself, modifies the 
clinical course in a very limited number of instances. Both animal experi- 
mentation and clinical observations have demonstrated that amyloidosis can 
undergo spontaneous resolution when the etiologic factor has been removed. 
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Kuczinski ** showed this in studies with mice and clinical reports of cures 
were made by Fagge,"® Gairdner,*® Herringham,** Walker,”? and Walden- 
strom.'’ The reason that spontaneous resolution is not more commonly 
observed is that the etiologic disease is usually one which progresses to a 
fatal termination. In those instances in which the cause of the amyloidosis 
is a disease amenable to thérapy, such as a local suppurative process, resolu- 
tion will follow upon the healing of the primary disease. 

Many unsuccessful attempts have been made to introduce specific therapy 
for amyloid degeneration. Potassium iodide, liquor potassium, and various 
other alkalis were the favorite drugs of the earlier writers. lodide therapy 
was probably beneficial in those instances in which the amyloid had been 
due to lues. Whitbeck ** recently introduced the use of concentrated liver 
and reported excellent results in five out of seven patients with osseous tuber- 
culosis. It is interesting to note, however, that in the five cases in which 
the amyloidosis had improved, there also had occurred an associated im- 
provement of the primary bone disease and that in the two fatal cases death 
had not been due to amyloid involvement. ‘The parallel relationship between 
the course of the amyloid disease and that of the etiologic disease makes it 
rather difficult to attribute any specific therapeutic action to the liver feedings 
with respect to amyloid absorption. 


SUMMARY 


The widespread use of the Congo Red test has transplanted amyloidosis 
from the realm of pathology to that of clinical medicine. Unfortunately, 
this diagnostic aid has come to us at a time when amyloid disease is an un- 
usual occurrence. With the exception of tuberculosis, in which it has al- 
ways been a prominent complication, amyloidosis at the present time is en- 
countered in the average general hospital only on rare occasions. Recent 
studies have revealed that amyloidosis may be associated with almost any 
type of disease, with or without suppuration, and that in many instances no 
etiologic agent is discovered even after postmortem examination. As the 
major underlying disease, tuberculosis, is one of young adults, it naturally 
follows that amyloidosis is found mainly in this age group and, omitting 
exceptional instances, it takes from one to two years for the degeneration 
to manifest itself. The ability to make a clinical diagnosis depends on an 
appreciation of the physiological and pathological changes produced by the 
degenerative process on the organs most frequently involved. Constitu- 
tional characteristics such as anemia, cachexia, and waxy pallor are too in- 
timately related with the underlying disease to be of diagnostic import. 
When degeneration of the liver and spleen is sufficiently extensive these 
organs may be felt as hard, smooth, non-tender masses. Involvement of 
the adrenals is a frequent occurrence and, although many amyloidosis pa- 
tients exhibit features of adrenal insufficiency, true Addison’s disease has 
been found on exceedingly rare occasions. It is degeneration of the kidneys 
which produces the characteristic manifestations. A patient with tuber- 
culosis, or other debilitating disease, who shows progressive albuminuria. 
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depletion of serum protein, inversion of the serum albumin-globulin ratio, 
edema, no hypertension, and other associated findings of the nephrotic syn- 
drome warrants a tentative diagnosis of amyloid nephrosis. The Congo 
Red test furnishes the confirmation. The number of proved cases of amy- 
loid nephrosis overwhelmingly exceeds that of chronic lipoid nephrosis and 
many instances have been recorded in which the latter diagnosis had to be 
changed to that of renal amyloidosis after postmortem examinations. It 
appears, therefore, that even in the absence of the diseases usually associated 
with amyloidosis any occurrence of the nephrotic symptom-complex requires 
the performance of the Congo Red test. There is a marked disproportion 
between the extent of amyloid degeneration and its effect on the clinical 
course of the patient. Despite the most widespread affection of the liver, 
spleen, and adrenals, in the great majority of instances, the ultimate prog- 
nosis will be entirely independent of the amyloid disease and depend only 
on the course of the underlying condition. In a small percentage of the 
cases renal amyloidosis terminates in uremia but extensive degeneration 
may be present for many years without any clinical manifestations of renal 
impairment. Many attempts have been made to introduce specific therapy 
for amyloidosis but their success has been found directly proportional to the 
behavior of the basic disease. Experimental and clinical observations have 
revealed that when the causative agent is removed the degeneration regresses 
spontaneously. However, as most of the cases are caused by diseases which 
terminate fatally, amyloid regression is an unusual occurrence. 
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NON-PAINFUL FEATURES OF CORONARY 
OCCLUSION * 


By S. Marx Wuite, M.D., F.A.C.P., Minneapolis, Minnesota 


THE symptoms signalling the onset of occlusion of a coronary artery 
with infarction, when thrombosis furnishes the determining factor in com- 
pleting the closure, are striking and dramatic. In times past, certain rea- 
sons no doubt contributed to the failure of clinical recognition of the nature 
of the pathologic process causing the symptoms. Prominent among these 
reasons is a certain similarity in the character of the pain to that in the 
angina pectoris of effort and the fact that coronary occlusion often develops 
in patients with that symptom-complex, or less often may furnish a basis 
on which later anginal symptoms develop. The mere fact that the pain with 
thrombosis is more prolonged, does not cease with cessation of effort, and 
is accompanied and followed by signs of persisting damage in the myo- 
cardium, did not become recognized until recent years and is still too often 
disregarded by the family physician and surgeon. The early, frequent, rou- 
tine study of the leukocyte response in the blood, and of the body tempera- 
ture under conditions not clearly inflammatory or infective has been useful 
in establishing the presence of infarction, while the growing availability 
of electrocardiographic data has made the diagnosis common. 

In the famous thesis by René Marie’ in 1896 there is a clear statement 
of the pathologic relationship or sequence of coronary sclerosis, coronary 
thrombosis and infarction of the heart wall with resulting rupture of the 
heart, fibrous plaques in the myocardium, cardiac aneurysm and _ intra- 
ventricular thrombosis. 

It is interesting in this connection to note the clarity with which Marie 
brings out the distinction in the histories of the cases between the angina 
of effort which he ascribes to a purely functional ischemia, and those other 
anginal paroxysms in which the ischemia becomes organic, due to a definite 
arterial obliteration and announced by a paroxysm in general more violent 
and more prolonged. The symptoms accompanying this angor pectoris and 
mal angineux are brought out with interesting detail and accuracy. Cases 
of infarction without pain are recognized. It is shown that survival is 
common, with development of fibrous plaques and of parietal aneurysm. 
He writes: ‘ Diagnosis is easy enough,” and adds that it is not in the power 
of any therapy or medicament to restore life and function to this ischemic 
and necrotic part of the organ. 

Although Dock * in 1896 reported a case of coronary thrombosis, recog- 
nized during life and proved at autopsy, and Huchard * in 1899, and Krehl’ 
in 1901, discussed coronary thrombosis from the clinical standpoint, it re- 


* Read at the Chicago meeting of the American College of Physicians, April 19, 1934. 
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mained for Obratzow and Straschesko*® in 1910 to call attention to the 
feasibility of clinical diagnosis, and for James B. Herrick ** in 1912 and 
again in 1918 and 1919 to describe sudden obstruction of the coronary ar- 
teries and to establish the modern differentiation of the symptomatology 
from that of the angina of effort. Libman*® and Levine and Tranter ™ 
contributed to the subject within the above period of Herrick’s writings. 
Immediately following that the literature in this country began to grow, 
bringing into relief the clinical features as seen by many men, until Chris- 
tian ** in 1925 called cardiac infarction “an easily diagnosable condition.” 
Levine’s ** monograph of 1929 has become a vade-mecum for students of 
the heart. 

Aside from the characteristic pain with its duration greater than that 
in angina pectoris, certain features have become recognized as indicative of 
acute muscle damage; i.e. of the infarction caused by the abrupt continued 
interference with an adequate or near-adequate blood supply to the affected 
portions of the myocardium. 

Occlusion of the smaller coronary branches has received much considera- 
tion as a cause on the one hand of precordial pain, and on the other hand of 
the small scars so often found at autopsy associated with atheromatous 
coronary vessels. While the pain alone may be indicative of deprivation 
of blood supply to an area at that time, it is not sufficient for the final 
diagnosis of infarction. If the damaged area is too small to cause such 
responses as leukocytosis, pericarditis, mural thrombosis, characteristic low- 
ering of blood pressure or abrupt and progressive changes in the electro- 
cardiogram, it is more than probable that the heart wall will heal without 
yielding at that particular site to intra-cardiac pressure. Qualification is 
necessary in that, as pointed out by Wearn,” the classical signs may not ap- 
pear when infarction occurs in the presence of heart failure. However, 
the adequate treatment of the failure in such a case requires protracted rest 
periods, and the serious error of a too short control is not likely to occur. 
The small scars, usually multiple, disseminated, and sometimes very nu- 
merous, still await actual demonstration by pathologists of the relation of 
each scar to an area of occlusion in the vessel. Scarring may be inferred 
clinically when persisting damage to conduction paths is demonstrated by 
electrocardiographic methods, but to diagnose the process in the presence only 
of myocardial inadequacy is still precarious. This is particularly true in 
hyperpiesia where in late stages severe dilatation and decompensation, with 
marked alteration of the complexes in the electrocardiogram, often occur 
without scars being found at autopsy. The intimate relation between cor- 
onary sclerosis and the smaller areas of myocardial fibrosis makes the former 
a widely accepted cause of the latter, but controversy will continue until more 
conclusive evidence clinically and pathologically is at hand. 

Embolism of coronary vessels, first described by Virchow ** has been 
recently reviewed by Saphir.’® Its rarity, immediate fatality, and possibility 
of clinical diagnosis only by inference if survival should occur make consid- 
eration here unnecessary. 
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When gross infarction results from sudden closure as with thrombosis 
in a coronary vessel, the initial disturbances such as the pain with or without 
shock-like phenomena in the circulation, are so striking as to divert attention 
from the other features. Unless, however, careful attention is paid to these, 
which may be called the non-painful features of coronary occlusion, the op- 
portunity to recognize actual infarction may be missed. Furthermore, the 
whole picture of sudden coronary occlusion may be so closely copied by 
certain other conditions that only painstaking study can differentiate them. 

An appraisal of not only the painful, but the non-painful features is 
necessary if accurate diagnosis is to be made, and if we are to take further 
steps in determining during life whether actual necrosis of a considerable 
or important part of the heart wall has occurred. 

Fever and leukocytosis are two signs of infarction which present when- 
ever this process occurs in any considerable amount anywhere in the body 
and are the two features aside from the pain most certain to occur with the 
infarction of coronary thrombosis. 

Fever is occasionally lacking and seldom exceeds 102° F. by rectum. 
It is usually nearer 101 to 101.5°, is irregular in its development from day 
to day, begins early as a rule, varying from three to four hours to two days 
after the onset, and may last for from one to two weeks, though it is usually 
or often of shorter duration. Because of the shock-like character of the 
onset in many cases, mouth temperatures do not reveal the fever and Levine's 
insistence on rectal temperature readings as a routine is well taken. 

Leukocytosis likewise is rarely absent, but is seldom or never extreme, 
figures of 10,000 to 16,500 being the more common and 22,600 the upper 
limit I have observed. A leukocytosis of 25,000 or more is reported by 
Levine (loc. cit.). P. D. White ” states that the count may rise to 30,000. 
Leukocytosis may be found very early; it was seen in two of our cases as 
early as two and three hours after the onset of pain, and has been reported by 
Libman and Sacks ** in one case as occurring one and one-quarter hours after 
the onset. The count may be elevated for from three or four days to one 
and even two weeks. What may be the factors preventing leukocytosis in 
the occasional though rare case, remain unknown. I have not found it en- 
tirely absent throughout the early days in any case of acute infarction coming 
to autopsy in which an adequate clinical study with repeated counts had been 
made. I have gained the distinct impression, formed through long observa- 
tion of recovered cases as well as of autopsies in fatal cases, that the most 
important factor in temperature elevation and especially in the height of the 
leukocyte count, is the size and surface extent of the infarcted area. That 
this factor is determined as much or more by the character of collateral and 
possible Thebesian circulation in each individual as by the site of occlusion 
has become apparent. 

The blood pressure is nearly always lowered as compared to previous 
levels in the individual. If it is found only slightly above normal or if it is 
within the normal range, and if records of previous pressures are inadequate 
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or unavailable, the fact that there is a drop may not be recognized at first. 
Periodic elevations, or elevations later during convalescence may be sug- 
gestive of previous arterial hypertension, or there may be an enlarged forc- 
ible apex beat displaced to the left, together with the percussion outline and 
roentgen-ray silhouette typical of the left ventricular hypertrophy which ac- 
companies it. In several instances I have seen the blood pressure remain 
down near the newly acquired levels, when hypertension previous to the 
occlusion had been known to exist; but with recovery usually the pressure 
returns, to or toward the former basal levels. 

The drop in blood pressure may be extreme, or it may not at first be 
marked; but lowering may develop in 10 or 12 hours to two days or even 
later, and may reach its lowest levels from two to four days after the onset 
of symptoms. I have watched a case in which the readings became lowest 
on the third day, and although variable remained near 70 systolic and 60 
diastolic for four days, gradually to rise later to near normal. A drop as 
marked as this is not common, but figures near 90 systolic and 75 to 80 
diastolic pressure are frequently noted in our records. In cases furnishing 
evidence of previous hypertension these low levels are seldom reached, but 
the low pulse pressure is often noted. 

The pericarditis which develops following coronary infarction is seldom 
accompanied by demonstrable effusion. A patch of epicardial roughening 
with fibrinous deposit will cover the region where an infarct reaches the 
surface. The clinician will find a friction rub in proportion to the fre- 
quency with which he listens during the first two to three weeks, for the 
tub may be very evanescent. In two cases I heard the characteristic and 
wnmmistakable sounds only once in repeated observations. When heard more 
persistently, which is the rule, they may appear and disappear over a period 
of a week or more. Accumulated experience shows that the rub is heard 
in only one of seven or eight cases. Levine notes it as heard in 13.8 per 
cent of his series. When pericarditis develops over any area except the 
anterior surface of the heart it is, of course, inaccessible to auscultation. 
The fibrinous exudate is aseptic and does not spread beyond the area in 
which tissue damage reaches the epicardium. The amount of fluid free in 
the pericardial sac, though often increased, is not enough for clinical recog- 
nition. That the absence of demonstrable effusion may be important in 
diagnosis is illustrated by the case of a man 46 years of age, free from 
arthritic symptoms, with sudden precordial pain, fever to 101.8° F., leuko- 
tytosis to 14,500 and with progressive changes in the electrocardiographic 
tracing from time to time. These features, including the age, led to the 
impression at first of coronary infarction. This was strengthened for a 
brief time when a pericardial friction rub was heard, but the spread of the 
tub over the entire ventral surface of the heart, and the development of a 
large pericardial effusion caused a revision of this opinion and the final 
diagnosis of rheumatic carditis was confirmed by autopsy at a much later 
time. 
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Intracardiac thrombosis occurs when the infarction reaches the endo- n 
cardium. The occurrence is signalled in life only by embolic phenomena. 0 
The expression of these is not always clear and unequivocal. An area of fi 
infarction anywhere in the body, if the area is large enough, will cause fever r] 
and leukocytosis asa rule. The signs of lodgement in brain, spleen, kidneys, 
lungs and other viscera are generally recognized. Routine and persistent ti 
search for these signs often gives crucial evidence which would otherwise 82 
be missed. The signs of embolism in so-called silent areas of the brain are m 
difficult to interpret. A habit of recording on first examination the char- ch 
acter and location of each individual peripheral pulse has enabled me to th 
recognize the embolic character of phenomena in legs and forearms which br 
would otherwise be less definitely recognizable. The radial and ulnar, pos- th 
terior tibial and dorsalis pedis arteries are known to be frequently anomalous ric 
in their course, with resulting absence of pulsation at the usual sites. They of 
are likewise frequently the site of embolism. The disappearance of a pulse tu: 
in a single vessel known to be previously pulsating, when accompanied by an 
corresponding circulatory changes in the area, is the most convincing clinical 54 
evidence of occlusion we possess. The pain, swelling and degree of color ste 
change of the part may be minimal and insufficient in themselves for the by 
diagnosis of embolism. If, however, the observer has proof that the ab- dia 
sence of a pulse is due not to the anomalous course of a vessel, but to dis- hot 
appearance of the pulse, then the diagnosis of a pathological closure rests sho 
on solid ground. pea 

The electrocardiographic changes expressive of muscle damage are the anc 
subject of an extensive literature. Changes seen in the electrocardiogram ing 
vary from striking and distinctive, characteristic on occasion of the artery J go: 
involved, i.e. whether right or left coronary, to changes which are minor was 
and indeterminate. For this reason tracings should be taken at the earliest 65. 
time possible, and should be repeated every two to four days at first, and at peat 
longer and suitable intervals later in the course. A routine health examina- wert 
tion which includes an electrocardiogram furnishes an excellent basis for neg 
comparison. I have been fortunate in a number of cases in having on hand § tial 
tracings taken before the infarction. The most definite type of electro: J and 
cardiographic evidence is that derived when frequent, successive tracings J able 
show conclusive differences, for then we have evidence not only of muscle & isola 
damage but of progressive change. study 

There is promise that the number of cases, now estimated at 15 to 20 per initia 
cent, in which no change is found when using the conventional arm and leg symp 
leads, will be greatly reduced by the use of antero-posterior chest leads, a J serva 
method especially studied by Wood and his associates.**: *° value 

Certain familiar features of the clinical examination may or may not & A. FE 
appear, and may give weight to the diagnostic conclusions. They are: the J show, 
shock-like condition and appearance of the patient in,the early stages of the § the b; 
infarction, persisting for days in some; altered and often dull or distant & bifur; 

onset 


heart tones; a gallop rhythm; signs of congestive failure, including changes 
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noted in the urine ; dyspnea, Cheyne-Stokes respiration and the modifications 
of it often called paroxysmal dyspnea, acute emphysema of the lungs, and 
finally but of extraordinary interest and importance, changes in rate and 
rhythm of the heart. 

Precordial pain alone is not adequate for the diagnosis of cardiac infare- 
tion. There is a group of cases, considerable in number, with pain of the 
same character as that occurring with infarction, in whom none of the other 
major signs develop. Without fever or leukocytosis, the blood pressure 
changes, pericarditis or embolic sequelae, and with no successive changes in 
the form of the electrocardiogram we may suspect sudden closure of a small 
branch or twig. If this has in fact occurred in such a case the danger of 
the sequences of gross thrombosis is minimal or absent and prolonged pe- 
riods of rest are not needed. In fact, the management is essentially that 
of the other underlying arterial and myocardial conditions inferred or ac- 
tually diagnosed. Conditions other than infarction can, however, occur 
and be indistinguishable by the pain alone. P. N., a strong healthy man of 
54 years, was eating an ice at the end of lunch when seized with severe retro- 
sternal and constricting type of pain. He was seen within a few minutes 
by an accomplished and experienced physician who had no doubt about a 
diagnosis of coronary occlusion. When seen by me at the end of a half 
hour my opinion was as definite as that of my colleague, that the pain and 
shock-like condition were typical. With morphine hypodermically in re- 
peated doses up to a total of one-half grain, the pain subsided to disappear- 
ance in about 50 minutes from the onset, and within four hours he was feel- 
ing well and remained so. In the succeeding days the temperature did not 
go above 99° F.; the highest leukocyte count, taken once and twice each day, 
was 8,900, the percentage of polymorphonuclear neutrophiles always below 
65. The limits of blood pressure readings were 150/82 and 120/90. Re- 
peated electrocardiograms showed no deviations from normal complexes, and 
were identical on all occasions. Studies of the esophagus for lesion were 
negative, but a cholecystographic dye study gave typical shadows of a par- 
tially functioning gall-bladder filled with calculi of about 7 mm. diameter 
and less. Final pathological proof is lacking as yet, but there is no reason- 
able doubt as to the calculus cause of this man’s symptoms. This is not an 
isolated instance, the citation being given to illustrate the need for serious 
study of the non-painful features promptly and continuously following the 
initial events. The combination of gall-bladder disease with true anginal 
symptoms and with sudden coronary occlusion is not rare, and requires ob- 
servations with the accumulation of much evidence for appraisal of the true 
values. Erroneous impressions again were given by the pain in the case of 
A. E., male, aged 63, seen with Dr. Norman Johnson, in which autopsy 
showed a ruptured aorta with extensive interstitial hematoma dissected to 
the base of the heart around the coronary orifices, as well as distally to the 
bifurcation into the common iliac arteries. Death occurred four days after 
onset of symptoms. Fever to 100.6° F., leukocytosis to 16,600, signs of 
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obstruction in right brachial and right cerebral artery were recorded.  Elec- 
trocardiographic tracings taken 48 hours apart showed minor deviations 
from normal with inversion of T, in the first, and marked changes from this 
tracing in the second. ‘This was satisfactory evidence of rapid changes in 
the myocardium. Although it had been discussed, a diagnosis of rupture of 
the aorta was dismissed. The error lay in failure to take a roentgen-ray 
film of the chest to determine, if possible, widened mediastinal shadows. 
The interest lies in the fact that certain of the most crucial signs such as 
those of arterial closure, simulating embolism and rapidly changing electro- 
cardiographic complexes mimicking the changes seen in myocardial infare- 
tion can develop. 

The cases of infarction of the heart simulating acute abdominal condi- 
tions, first brought to attention by Levine and Tranter,*' have become so 
well known that they are now feared and sometimes avoided by even the 
type of surgeon who makes a diagnosis by history and abdominal palpation 
alone. The cases with pain minimal or absent require dependence on the 
non-painful features for diagnosis and the value of their study is corre- 
spondingly increased. 

In proportion as evidences of the phenomena associated with the initial 
events of infarction are multiplied, the certainty of recognition of coronary 
thrombosis grows. ‘The evidence obtained may not allow a diagnosis but 
may leave the clinician with diagnostic impressions only. This status should 
be avoided if possible. No opportunity to collect evidence should be over- 
looked during the early stages when the evidence is obtainable. 

The responsibility of the physician is very great, both to insist on ade- 
quate rest after infarction, and to avoid unnecessary time and expense on 
the part of the patient if no infarction has occurred. 

The question as to the period of bed rest required by a patient with an 
infarcted heart wall receives little discussion in our literature. Rupture 
through the freshly infarcted area occurs most often early; i.e. in about the 
second week, less often as late as the third. Patients are usually in bed 
at least over this time but after this period practice varies widely. Ex- 
perience over many years has led the writer to require longer bed rest than 
formerly. It is believed now that at least eight weeks are necessary if we 
are to minimize the likelihood of such crippling sequelae as aneurysm of 
the heart wall with its attendant rupture, intra-aneurysmal thrombosis and 
general interference with good function of the remaining muscle. This 
requirement is a minimum and is increased if there is recurring pain, signs 
indicating extension of the infarcted area, persistent low blood pressure 
or other features suggesting delay in the firm fibrous replacement desired. 
When time sufficient to secure this has been given, many patients regain a 
gratifying degree of capacity. Not many cases with the 17 and 20 years’ 
survival, as reported by P. D. White,” are recognized, but recovery and 
years of relative usefulness are now known to be common, and can be 
definitely increased by prolonged and adequate rest with freedom from 
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strain immediately following the infarction. The basis on which this re- 
covery rests can be only by adjustments in collateral circulation, an idea first 
given its true emphasis by Herrick (loc. cit.) and now expressed throughout 
the literature. Immediate adjustment of collateral circulation must occur 
if life is to continue and repair is to progress. Examination of many hearts 
of patients who have survived for varying periods after occlusion shows 
more or less increase in this collateral circulation with hypertrophy, as well 
as dilatation of the vessels involved. This process takes time—how much 
we do not yet know. ‘The error of the physician should be on the side of 
safety. It is in this connection that the immediate and persistent study of 
the non-painful features has its greatest value. If one can be satisfied that 
a gross infarct does not exist the period of rest can be greatly shortened, 
and the three and four weeks’ period in more common use suffices. It is 
just as necessary to avoid impressing the patient too severely with a sense 
of his limitations in this situation as it is to demand adequate time for heal- 
ing in a case with gross infarction. Whether further degenerative change 
in the coronary vessels with subsequent occlusions can be prevented, and if 
so, how, is a matter for future determination. 

Disturbances of rate and rhythm of the heart occur in association with 
the changes in the heart wall due to arterial occlusions. They are the 
subject of an extensive literature. The writer’s records cover auricular pre- 
mature beats, fibrillation and flutter, nodal premature beats and tachycardia, 
ventricular premature beats and tachycardia, bundle branch block and partial 
and complete block, including delay in auriculo-ventricular conduction. 

Some of these, such as the tachycardias, may require prompt and spe- 
cific treatment as life-saving measures in order to relieve the heart muscle 
of the added strain imposed. Premature beats are common without knowl- 
edge of coronary occlusion, and require treatment only when frequent or a 
source of anxiety to the patient. E-xtrasystoles and the tachycardias are to 
be treated by commonly accepted methods, with one exception. This refers 
to ventricular tachycardia. In this condition the use of digitalis should be 
avoided. Levine (loc. cit.) cautions against it. Davis ** shows its disad- 
vantages and dangers. Nathanson ** in his remarkable studies on the 
human heart, showed that digitalis definitely prolonged the period of cardiac 
standstill induced by pressure on the carotid sinus. Its effect is probably 
the same under the circumstances considered here. Quinidine appears to be 
asafer drug in this particular condition. I have repeatedly seen it appar- 
ently control the tachycardia and restore normal rhythm. In one instance 
death occurred four days after cessation of the ventricular tachycardia and 
discontinuance of the drug, undoubtedly from other causes related to the 
infarction. H. D. Levine,** in an experimental study of cats, found that 
quinidine definitely inhibited the facility with which ventricular fibrillation 
could be produced by faradic stimulation, and suggested that the results 
offered a rational background for proper quinidine therapy as a method for 
preventing sudden death in those conditions in which ventricular fibrillation 
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is prone to occur. Ventricular tachycardia is generally recognized as such 
a condition. Quinidine is a definite poison to, as well as remedy for, the 


heart, and is believed to be capable in overdosage, of causing ventricular th 
fibrillation. Hence the exquisite care needed if it is to be used properly, i 
The importance of conduction defects as evidenced by the electrocardio- th 
gram lies in two directions. First is the aid given in localizing the damage tre 
to the heart wall. Indirect reference to this was made by Herrick ** in 1925 dae 
when he called attention in a parenthesis to the fact that “ some parts of the thi 
heart are less vital, more indifferent, than others.” Defects in auriculo- sig 
ventricular conduction show involvement of the septum near the junction Ae 
of auricles and ventricles, while bundle branch block evidences an involve- di 
ment lower in the septum after anatomical division of the conducting bundle Rh 
has occurred. 
The second and greater importance of conduction defects lies in the am 
high immediate mortality when complete auriculo-ventricular dissociation 
occurs. Hansen * has published electrocardiograms from a case seen also Sie 
by me in which complete heart block developed on the fifth day and disap- Tw 
peared on the ninth, although the patient died suddenly on the twelfth day. aed 
In my records of five cases of complete block accompanying myocardial 
infarction, four were fatal. 
In this condition also prompt and proper treatment may be a life-saving L 
measure. In the case of W. H. P., aged 60, the pulse stopped beating and 
the heart tones disappeared 12 hours after the initial pain. Within one 21 
minute a four inch sterile needle was thrust through the fourth right inter- 3. F 
space 1 cm. to the right of the sternum and directed to the assumed position i 
of the right auricle; 0.5 c.c. of adrenalin was injected through it. Within 
three seconds a radial pulse was noted, first as a single isolated beat, and $0 
| after two or three seconds more the pulse assumed its usual character. Five 
and one-half hours later respirations ceased and pulse beat and heart tones 6H 
again disappeared. The adrenalin injection with the same technic was re- cas 
peated. On this occasion when the needle reached the depth it was apparent ' ” 
by its rhythmic motion that the heart was beating although no tones could 8 Eh 
be heard. No response to treatment occurred. Autopsy showed extensive 3 
atheromatous changes and a thrombus beginning about 2 cm. from the sinus 9. He 
of Valsalva, in the left coronary artery. There was a single needle puncture s se 
found entering the right auricle in its lower part. No hemorrhage from it - 
was apparent. The effects of adrenalin have long been known. The ex- I. Le 
cellent studies by Nathanson ** ** show that epinephrine in its natural laevo- dk 
rotary form had a powerful effect on the impulse-initiating mechanism of J Cu 
the ventricles in man, and consistently prevented cardiac standstill by the Me 
induction of an idio-ventricular rhythm. en 
In concluding it may be said that when occlusion of a coronary artery J 14 w, 
occurs the mode of onset of symptoms may be strongly suggestive of the M 
pathologic changes, but that diagnosis should not be considered easy. Given - 
. SAP 


a patient seized with precordial pain apparently typical in character, if there 


is 
WH 
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is survival of the initial events, which is probably the rule rather than the 
exception, immediate and continuing study of the non-painful features of 
the case is requisite for accurate appraisal. If, in fact, there is an area of 
infarction large enough to give fever, leukocytosis, pericarditis, intracardiac 
thrombosis or considerable changes in the ventricular complexes of the elec- 
trocardiogram, a long period of rest is advisable in order to promote firm, 
unyielding scarring of the area. A minimum of eight weeks is advised, 
this period to be extended if repair seems halted or inadequate. If the 
signs of infarction are lacking, less drastic restrictions are in order, and 
the diagnosis may be in question. Pain alone, regardless of how typical its 
character seems to be, is inadequate for an accurate and final diagnosis. 
Rheumatic carditis, pulmonary embolism, gall-bladder disease, and other 
lesions of the upper portion of the abdomen, and rupture of the aorta with 
interstitial hematoma present particular difficulties in differentiation. 
Coronary occlusion may occur without pain and cause gross infarction. 
Study of the non-painful features gives our only clues to the diagnosis. 
Two of the many changes in rate and rhythm, i.e. ventricular tachycardia 
and heart block are of particular importance in prognosis and treatment. 
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PERSONALITY STUDY IN THE PRACTICE OF 
INTERNAL MEDICINE * 


By Epwarp Weiss, M.D., F.A.C.P., Philadelphia, Pennsylvania 


In the course of a recent study of psychiatric education in 60 medical 
schools in the United States, Ebaugh ' questioned the professors of medicine 
as to the frequency of psychiatric problems in general medicine and found 
their answers to strike an average of 35 per cent. Ziegler * questioned 80 
physicians in general practice in New York State as to the percentage of pa- 
tients consulting them who had no very definite bodily disease as a basis 
for their complaints and found their answers to average about 20 per cent. 
From these and other sources + there is good evidence that a large number 
of illnesses encountered in general medicine are of psychic origin. Recently 
I have studied 200 consecutive private patients, classifying them as follows: 

(1) Those in whom the illness seemed to depend entirely on emotional 
problems ; 

(2) Those in whom the illness seemed in part dependent on emotional 
problems ; 

(3) Those in whom an emotional problem did not seem to enter into 
the cause of the illness. Thirty-five per cent were placed in the first group, 
35 in the second and 30 in the last. Space does not permit the citation 
of many examples to illustrate the basis of this classification. But, as an 


example of the first group there is the patient who undergoes repeated ab- 
dominal operations in a vain effort to get rid of pain or discomfort. LEvery- 
body engaged in hospital practice has seen many such individuals. The 
following case is a fairly typical one. 


A young woman at the age of 19 had her first attack of pain in the right lower 
quadrant. At 20 the appendix was removed. Six months later she had a pelvic 
operation because of painful menstruation. At 26 she had her third operation for 
abdominal adhesions. For the next four years she complained more or less con- 
stantly and had been in bed for considerable periods because of the pain in the right 
side. Stricture of the right ureter was suspected but not proved and, finally, after a 
great deal of hospital investigation a fourth operation was performed in the belief 
that there was disease of the large bowel, but all organs were found normal. 


Here, then, was a patient who had been practically incapacitated for many 
years and who, during this period of time, had been repeatedly subjected to 
searching physical investigations and many abdominal operations. What 


* Read at the Chicago meeting of the American College of Physicians, April 20, 1934. 

From the Department of Medicine, Temple University School of Medicine, Philadelphia, 
Pennsylvania. 

+ Moersch,’ in an analysis of 500 consecutive patients seen at the Mayo Clinic, reported 
Psychogenic factors of varying degree in 44 per cent; Stevenson,* in a study of 150 patients 
presenting themselves to a gastrointestinal clinic, states that there was an important emo- 
tional problem in two-thirds of the cases; Reynolds,® in a study of 935 unselected private 
Patients encountered in the practice of internal medicine, concluded that 21 per cent were 
psychoneurotics. 


701 


al 
b- 
n. 
id 
h. 
n. 
in 
|_| 


702 EDWARD WEISS 


the many physicians attending her had not discovered or did not know the 
significance of was that this long illness began shortly after the fourth of 
her five sisters married and this patient thought that she would in all likeli- 
hood remain a spinster and would then endure a life of drudgery and com- 
parative loneliness. Meek and submissive, unattractive and unintelligent, 
she unconsciously turned to illness when she found it impossible to compete 
with her sisters’ superiority. Further personality studies disclosed her very 
immature emotional development and confirmed the opinion that the sister's 
marriage had precipitated an invalid reaction in this psychoneurotic indi- 
vidual. 

How does modern medicine handle this large group of patients? As 
Forsyth,°® in a somewhat similar study of English medicine, has well stated, 
these patients are searchingly investigated by means of medical history, phys- 
ical examination and laboratory studies, and then treated (1) as organically 
diseased, being submitted to unnecessary medical or surgical treatment, as 
in the example above cited, thus intensifying the neurotic condition, or (2) 
they are told that the physician does not think anything is the matter but 
with suspicion cast upon some organ or system which needs watching and 
care, as happens very often with regard to the symptom of fatigue and the 
suspicion of pulmonary tuberculosis; and (3) lastly in some instances such 
patients are still told that there is no evidence of organic disease and that 
the whole thing is “ functional,” “ imaginary,” “ all in their head,” or they 
are left with the implication that they are liars or malingerers, or referred 
to as “ damn neurotics ” with the unfortunate kind of care that must neces- 
sarily go with such a characterization. In other words the attitude of 
modern medicine is not sc very different toward these patients from that 
described in 1884 by Clifford Allbutt,’ who said, in speaking of the visceral 
neuroses: “ A neuralgic woman seems thus to be peculiarly unfortunate. 
However bitter and repeated may be her visceral neuralgias, she is either 
told she is hysterical or that it is all uterus. In the first place she is com- 
paratively fortunate, for she is only slighted; in the second case she is en- 
tangled in the net of the gynecologist, who finds her uterus, like her nose, 
is a little on one side, or again, like that organ, is running a little, or it 1s 
as flabby as her biceps, so that the unhappy viscus is impaled upon a stem, 
or perched upon a prop, or is painted with carbolic acid every week in the 
year except during the long vacation when the gynecologist is grouse-shoot- 
ing, or salmon-catching, or leading the fashion in the Upper Engadine. 
Her mind thus fastened to a more or less nasty mystery becomes newly ap- 
prehensive and physically introspective and the morbid chains are riveted 
more strongly than ever. Arraign the uterus, and you fix in the woman 
the arrow of hypochondria, it may be for life.”’ 

Why has there been so little progress in the handling of this class of pa- 
tients? It does not seem to me that the reasons are difficult to find. 

The physician of ancient times was concerned with the spiritual basis of 
illness but the structural concept introduced by Virchow led to the separation 
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of illness from the psyche of man and a consideration of disease as only a 
disorder of organs and cells. With this separation of disease into many 
different ailments came the development of specialists to attend to all of 
these distinct diseases. With the specialists came the introduction of instru- 
ments of precision and the mechanization of medicine began. Medicine now 
contented itself with the study of the organism as a physiological mechanism, 
impressed by blood chemistry, electrocardiography, etc., but unimpressed 
and, indeed, often holding in contempt the psychological background of the 
individual which was not considered as scientific as the results of laboratory 
studies. This period may, in truth, be referred to as the machine age in 
medicine. It is not to be denied that remarkable developments have occurred 
during this period of laboratory ascendency but it also must be admitted 
that the emotional side of illness has been almost entirely neglected. 

Even today the preparation in psychological medicine afforded our stu- 
dents is very inadequate in the great majority of medical schools. Ebaugh,' 
in the study already referred to, found that only 13 grade A schools give 
reasonably complete courses in psychiatry and that there appears to be a lack 
of psychiatric teaching personnel in approximately 85 per cent of the schools 
visited by the committee. 

As a consequence of this structural and physiologic tradition in medicine 
a large number of physicians pride themselves upon their unwillingness to 
concede the absence of physical disease when dealing with an obscure illness. 
In discussing such a patient they are apt to say “but there must be some- 
thing the matter ” meaning that there must be a physical basis for the illness. 
And they furthermore believe that future researches along the lines of phys- 
ical medicine will eventually uncover the hidden causes—infectious, allergic, 
endocrine or metabolic—responsible for such obscure illnesses. 

Still another group of physicians are willing to believe that psychic 
factors have something to do with illness but they have only a vague notion 
of the part they play. They recognize that there is a “ neurogenic factor ” 
ora “ large nervous element ’”’ present but they look upon this feature as a 
secondary one and probably a consequence of the physical disorder. 

While freely acknowledging the relation of psychic causes to such physio- 
logic phenomena as blushing, weeping, goose flesh, vomiting, diarrhea, etc., 
they nevertheless find it difficult to believe that more prolonged (chronic) 
disturbances of a physiologic nature can possibly be psychic in origin. 

They are the physicians who remark about a patient,—* but he doesn’t 
look neurotic,’ perhaps imagining that such a patient should by his general 
apprehension or by evidences of physical nervousness betray the fact that 
neurosis is present. Their approach to the emotional problem is apt to con- 
sist of the question: “ Are you worried about anything?” Unfortunately 
most neurotics do not betray their neurosis in their appearance nor is the 
approach to their emotional problem so simple that the direct question— 
“Are you worried about anything ? ’—will produce material of importance. 

More specifically then, what are some of the diagnostic and therapeutic 
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problems of the neuroses and how are they to be approached? One may 
conveniently choose four closely related headings for the discussion. First, 
failure to recognize neurosis and treating the patient as organically diseased. 
This happens most frequently, as already suggested, because modern clinical 
medicine attempts to establish the diagnosis of “ functional” disease by rul- 
ing out organic disease through medical history, physical examinations and 
laboratory investigation. ‘The point that I particularly wish to make is that 
the diagnosis of “ functional ” illness must be established not simply by ex- 
clusion of organic disease but on its own characteristics as well. In other 
words neurosis has its own distinctive features to be discovered by per- 
sonality study. Only in this way can serious errors in diagnosis and treat- 
ment be avoided. If the above statement is admitted it must naturally fol- 
low that personality study is just as important in the problems of chronic 
illness as laboratory investigation. 

This kind of an approach will do a great deal to relieve the fear of the 
physician that he is missing something organic because it will supply him 
with additional information to confirm his diagnosis of functional disease. 
It is perfectly true, of course, that organic disease can be overlooked and 
the patient treated as a neurotic, which is the reverse of the situation above 
mentioned. Physicians are constantly harassed by this fear of overlooking 
organic disease. They are of the opinion when dealing with this class of 
patients that the structural disease is hidden and will come to light with the 
passage of time. Again this may be true but in the majority of instances 
is not. A recent study from the Mayo Clinic is illuminating in this regard. 
Macy and Allen * studied the records of 235 patients approximately six 
years after the diagnosis of chronic nervous exhaustion had been made, with 
the idea that if the clinical picture at the first examination was due to un- 
recognized organic disease, such organic disease should be detected by sub- 
sequent examinations over a period of years. The accuracy of the diag- 
nosis proved to be about 94 per cent, which seems to indicate that this kind 
of functional illness, at any rate, is not due to organic disease. It is in- 
teresting to note in passing that 289 separate operations had been performed 
on 200 patients of the group that they studied. 

The answer, therefore, to the reverse of the problem is substantially the 
same, careful physical studies plus personality investigation. In other words, 
one will not be so apt to overlook organic disease and treat the patient as a 
neurotic if personality study fails to reveal the background for neurosis. 
One may say further that it is unsafe to make a diagnosis of neurosis in an 
adult without evidence of a previous neurotic difficulty. The adult does not 
suddenly become neurotic unless he has had the background for a neurosis 
within him which personality investigation would reveal. I regret the ne- 
cessity for continuing to stress personality investigation and saying nothing 
of the technic for so doing. But it is impossible to consider this large sub- 
ject in any adequate manner at this time. Generally stated one may find 
important clues in a study of problems centering around vocational, religious, 
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marital and especially parent-child relationships. One point of special im- 
portance deserves consideration here and that is the relation of sexuality to 
neurosis. Ever since the introduction of the epoch-making studies of Freud 
in the application of psychoanalysis to the problems of neurosis, medicine 
has misunderstood his conception of sexuality. First, sexuality has been 
considered from the narrow view point of genitality; of course it is much 
more than that. And secondly it has mistakingly been believed that Freud 
considered these disturbances in genital activity to be the sole cause of the 
neuroses. This, indeed, is far from the truth. While the problem of sex- 
uality in medicine is a very large one it may be stated for general purposes 
that difficulties in the sexual sphere serve as a revealing index to a neurotic 
personality and are to be looked upon only in that light. In other words, in 
much the same way that urea retention serves as an index to an approaching 
uremia so do disturbances in the sexual life of the individual, such as vary- 
ing degrees of frigidity in the female and varying degrees of impotence in 
the male, serve as a reliable index to the kind of a personality that is very 
liable to the development of a neurosis. 

The second problem of importance in the diagnosis of the neuroses has 
to do with the proposition of the recognition of a “ nervous element ’’ but 
ascribing it to a structural alteration which may have nothing to do with the 
psychic problem. This happens very often in women with anxiety or hypo- 
chondriacal symptoms in whom benign enlargements of the thyroid gland 
may be discovered. It happens frequently in regard to headache and sup- 
posed sinus disease and in many other instances too numerous to mention. 
The physician must always ask himself—are the organic defects revealed by 
physical examination sufficient to explain all of the symptoms? And the 
second question which naturally follows this one—what may be the meaning 
of the symptom from the standpoint of behavior? In this connection one 
can speak of the necessity for personality study in many patients who are 
to be operated upon. A slight operation in a patient not recognized as 
potentially neurotic will sometimes lead to a more severe illness and an ex- 
treme degree of invalidism. 

Thus, a young woman was subjected to a lumbar puncture in the course 
of a complete examination to find the cause of frequent headaches. Im- 
mediately she became ill with more severe headaches, pain in the back and 
various bowel disturbances and remained bed-ridden for nine months. This 
was her infantile way of expressing her disapproval of her brother’s mar- 
tlage,—her only brother to whom she was closely attached and who acted 
in the capacity of father to the family. The slight operation acted as pre- 
cipitating agent for the neurosis and inadequate psychologic understanding 
on the part of the physician permitted the illness to continue. She recovered 
when the meaning of the illness was made clear to her and shortly after- 
wards she married an older man. 

The third problem to be discussed is more difficult and that is, when 
there is evidence both of organic disease and psychological factors the evalua- 
tion of the part played by each in producing the illness. 
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A young white man first seen in April 1933 complained of severe epigastric dis- 
comfort. The illness began one year before but there had been slight symptoms of 
gastric distress on occasions since puberty. Roentgen-ray studies showed a small 
part of the stomach herniated through the esophageal hiatus and it was believed that 
this anomaly explained his illness. 

But it also developed that coincident with the onset of the present illness he had 
had an affair with a girl and (associated with circumstances that I will not take the 
time to discuss) he developed premature ejaculation and feared impotence. He 
thought of little else, repeatedly tried sexual intercourse with various kinds of women 
in order to prove himself potent, became depressed, had a dejected appearance and 
complained of stomach symptoms. So deep was his mental depression that even the 
anticipation of graduating from professional school, for which he had made tre- 
mendous sacrifices and to which he had always looked forward as his great objective, 
occasioned him no pleasure. He even considered forsaking his profession. 

I advised him to discontinue attempts at intercourse until he had graduated, then 
we would discuss what treatment he must undergo. His stomach symptoms disap- 
peared and his mental outlook improved somewhat in the succeeding months. 


I felt that it was very difficult to evaluate the part played by somatic and 
psychic factors in this case but it is obvious that both are highly important 
in understanding the illness. Here, as previously discussed, the disturbance 
in his sexual activity served only as an index to a very passive and dependent 
kind of personality prone to develop neurotic illness. It has been very re- 
vealing in my studies of functional disorders of the gastrointestinal tract to 
find how often they are associated with disturbances in the sexual sphere. 

Here we touch upon the fourth problem, in which studies are just be- 
ginning to be made, that is, the possible relationship of psychological dis- 
turbances to structural alteration. The viewpoint of disease bequeathed to 
us from the nineteenth century, which has been described earlier in the paper, 
could be indicated in the following formula: 

cellular disease—structural alteration—physiological (or functional) disturbance. 

In the twentieth century this formula underwent alteration in some 
situations. For example in essential hypertension and vascular disease the 
formula could be altered to read: 


functional disturbance—cellular disease—structural alteration. 


We are still in the dark as to what may precede the functional disturb- 
ance, as in the example just cited of essential hypertension and the resulting 
vascular disease. May it not be that future investigations will permit us, 
in some cases at least, to say that it is possible (among other causes) for a 
psychological disturbance to antedate the functional alteration? Then the 
formula would read: 


psychological disturbance—functional impairment—cellular disease—structural alteration. 
The following case may illustrate my meaning. 


A white man of 55 was referred to me from the bronchoscopic department of 
Temple University Hospital, February 1933, with the diagnosis, established by 
esophagoscopy and roentgen-ray, of preventriculosis, generally spoken of as cardio- 
spasm. He was receiving treatments in the form of esophageal dilatations. 
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The patient gave the usual medical history of this condition. He stated that his 
illness began about 8 or 10 years before and had been progressive. He had con- 
sulted many physicians. Discouraged, he had invested a large sum of money with 
an osteopath who had promised cure; finally, very sick and without funds, he had 
come to the hospital. The previous medical history did not seem to bear upon this 
illness. 

His life situation, however, was interesting. He had been “ born into the drug 
business ” and had never known anything except the long hours and tedious work of 
an under-paid pharmacy clerk. He married young and five children came in rapid 
succession. It was a great financial struggle to look after them. About 1916 or 1917 
while working very hard he had “some kind of a breakdown” during which there 
were nervous symptoms and he took bromides. In 1922 his oldest and favorite son, 
then aged 20, had just obtained an excellent job which paid well. He gave his salary 
to his mother and the father was overjoyed with the finally achieved prospects of 
economic freedom. He had always pictured a great career for this able son and had 
looked forward to his financial aid to help him in old age. 

Without warning one morning shortly afterward he learned that this son had just 
secretly married. He said, “ It was the greatest blow I ever received, not only because 
of the financial part of it but the way he did it,” that is, secretly. The patient went 
on to say, “I felt like a child crying until its heart would break” and he placed his 
hand on his epigastrium to show where he felt the blow. 

He could not get over this disappointment and even considered having the mar- 
riage annulled on the basis that the boy was too young to marry. It is interesting to 
note, however, that he, himself, had married at the same age. He harbored a great 
deal of resentment toward the girl’s parents who, he felt, had stolen his fine son 
from him. It was during this period that attacks of swallowing difficulty occurred 
and grew more pronounced and more frequent. 

A short time later further aggravation occurred. He learned that his brother 
in England, whom he described as a ne’er-do-well, was cheating his mother of her 
small legacy. He went to England, brought his mother back and she now makes her 
home with him. It is significant that the mother contributes her sole income to the 
up-keep of him and his family. In other words, while he accuses his brother of 
having “bled his mother” he, himself, had already borrowed money from her and 
now takes her weekly allowance for living expenses. His altruism in rescuing her 
from his ne’er-do-well brother seems questionable. 

In this regard some psychic material of unconscious origin is interesting in 
revealing his character. He related two recent dreams. One had to do with the 
pulling of teeth which reminded him of an old maxim that he would lose a friend. 
He was very careful the following day in conducting himself so that he would not 
incur anybody’s enmity. Then a dream followed in which he had ordered some coal 
and was shovelling it in the back yard when he suddenly discovered that there was 
a mountain of coal which belonged to him and in the dream he said to himself, how 
foolish of me to be purchasing this coal when I have a whole mountain of it here that 
belongs to me. He had been thinking prior to the dream of whether it was necessary 
to purchase coal to last out the winter and wanted to avoid doing so because of his 
stringent financial condition. He recognized the mountain of coal as representing a 
lot of money and in connection with it discussed the possibility of inheriting his 
mother’s legacy. This gives even a better understanding of his attitude toward his 
mother and his fear that he would lose a friend (from the dream before). 

The picture we get is that of a meek, submissive and dependent individual who 
had always worked hard without achieving success, strongly identified with his oldest 
son in whom he hoped to achieve the success denied himself. With his son’s secret 
marriage came a tremendous disappointment from which he could not recover. 
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An interesting commentary in line with my thesis is his experience with the 
osteopath. He consulted him about December 1931 and was charged $1000, which his 
sons had to borrow, “ for the management of his case.” It is interesting to consider 
why he felt like investing this great sum of money with the osteopath. He says “ the 
osteopath told me that my trouble was due to a spasm arising from a shock” and 
the patient went on to say to me “he did not know about my son’s marriage.” He 
was much impressed by this diagnosis “ because it was the first time that any doctor 
had suggested that shock and worry might be responsible for my trouble.” He there- 
upon placed his entire confidence and all the money that he could raise in the osteo- 


path’s hands. 
In the recital to me, accompanied by great emotion, this poor druggist made the 


following significant and perhaps revealing statement. ‘“ My son’s marriage was a 
bitter pill that I could not swallow.” And who can say that that was not, at least, 


one meaning of the illness? 


I am not going to concern myself here with the question of pathogenesis 
in this case, nor is that the only problem that I have left untouched, even if 
you agree with me in the general idea that the illness is due to the disturbance 
in the emotional life. Why would this situation produce such an illness in 
this man and probably not in another? Why did it affect the gastro- 
intestinal tract and particularly the lower end of the esophagus? These are 
questions upon which much light might be thrown by psychologic studies 
aimed at the deeper levels of the personality and having to do with uncon- 
scious mental forces, only hints of which are contained in this report. Such 
studies would necessitate the psychoanalytic method, the application of which 
to the problem of the organ neuroses is a vast subject the surface of which 
has only been scratched as yet. 

The point of the above remarks can be briefly stated. The study and 
treatment of illness constitutes much more than the investigation and erad- 
ication of disease. And yet there is nothing new or startling in this view- 
point. We have heard a great deal in recent years about the study of the 
organism-as-a-whole but it seems to me that we have been paying only lip 
service to this concept. We have been led to believe that the art of the physi- 
cian (having to do with his common sense or intuition) as opposed to his 
science, is sufficient to grasp the problems that we have been considering. 
It is not enough. A real understanding of mental mechanisms is necessary 
in order to study the emotional life in relation to ill health. In other words 
the physician must be able to define the specific mental factors producing 
the illness, rather than to be satisfied with vague generalizations about ‘ neu- 
rogenic background.” Just as we would criticize the physician of today 
who would call all fevers malaria, so we must criticize the physician of to- 
morrow who hints vaguely at nervous factors in the background of an ill- 
ness and makes no effort to really understand the psychic situation. 

In his “ History of Medicine” Garrison states that the fundamental 
error of medieval medical science, as originally pointed out by Guy de 
Chauliac and elucidated by Allbutt, was in the divorce of medicine from 
surgery. He might have added that the fundamental error of modern 
medical science has been in the divorce of both from psychiatry. 
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THE USE OF VERODIGEN (A DIGITALIS GLUCOSIDE) 
IN CARDIOVASCULAR DISEASE, ITS BIOLOGICAL 
ASSAY, AND PHARMACOLOGICAL ACTION * 


By W. D. Stroup, F.A.C.P., A. E. Livineston, A. W. Bromer, 
J. B. VANDERVEER and G. C. GRIFFITH, 
Philadelphia, Pennsylvania 


INTRODUCTION 


THOSE who have assayed digitalis by any of the recognized biological 
methods are well aware of the difficulties encountered, and those who pre- 
scribe assayed products are frequently confronted with uncertain results. 
Consequently, any stable digitalis preparation producing the desired thera- 
peutic effects and at the same time being sufficiently uniform in its action not 
to require a biological assay, would be greatly appreciated. From the long 
list of digitalis preparations on the market it is evident that no such ideal 
substance is available at the present time. 

According to many reports, verodigen has been used in Europe for a 
number of years with apparently good clinical results, but is not generally 
known in this country, and certainly has not been used to any considerable 
extent. 

After five years of clinical observation, Straub and Krehl’ concluded 
that ‘ everything that can be attained with digitalis will also be attained 
quickly, safely and in a suitable manner with verodigen.”” Furthermore, 
they state that “ after four to five days it can usually be discontinued, because 
in favorable cases the ventricular as well as the arterial pulse rate will 
automatically become constant.’’ In view of these claims, particularly the 
latter, there seems to be reason to wonder whether this special glucoside 
preparation has received sufficient biological and clinical study to warrant 
its being accepted without further question as a substitute for whole leaf 
preparations of digitalis. With these facts in mind, it seemed that vero- 
digen, though not a definite chemical substance, possessed biologic properties 
which deserved to be more carefully investigated. 

Verodigen was first isolated in 1912 by Kraft* who called it Gitalin. 
He was of course familiar with the previous methods of Schmiedeberg * 
who prepared digitoxin in a pure crystalline form and found it to be prac- 
tically insoluble in water. 

Straub and Krehl* concluded that verodigen is a mixture which must 
contain not more than 5 per cent of ineffective substances. They also re- 
ported on several phases of its pharmacological action and concluded that it 
possessed all those properties which can be ascribed to digitalis substances 
in general; such as slowing the pulse, increasing the activity of the heart 


* Read at the Chicago meeting of the American College of Physicians, April 19, 1934. 
From the Robinette Foundation and the Graduate Hospital of the University of Penn- 
sylvania, in part under the Morris W. Stroud Jr. Fellowship in Cardiology; and from the 
Department of Pharmacology of Temple Medical School. 
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musculature, and altering the electrocardiogram. They also considered it 
superior to other digitalis glucosides in so far as its absorption is concerned, 
and believed its rate of elimination to be such as to produce the optimum 
degree of accumulation. 

Mansfeld and Horn * compared verodigen with a 0.5 per cent infusion 
of digitalis leaves and concluded that 0.8 mg. of verodigen is equivalent 
to 100 mg. of leaf. The same authors used isolated frog hearts, weakened 
by perfusion with a solution containing only one half the proper concentra- 
tion of calcium. These hearts were restored by the use of verodigen in a 
manner similar to that seen after the use of digitalis infusions. 


RESULTS OF BIOLOGICAL ASSAY AND PHARMACOLOGICAL STUDY 


The tablets which contain verodigen for clinical purposes are composed 
largely of inert material to make them of proper size and may vary slightly 
in weight. They do not form a perfectly clear preparation in small volumes 
of sodium chloride solution as required for assay purposes. For these 
reasons the verodigen powder has been used in these experiments instead 
of the tablets.* 

This powder has been found to be a white amorphous substance which 
readily dissolves in about 600 parts of cold water or salt solution, provided 
it is first thoroughly triturated with only a small amount of the solvent. It 
is also readily soluble in chloroform, ether, and alcohol. No definite melting 
point could be found, though all of it becomes a brownish liquid at less than 
120° C. Fresh solutions, purposely made from the contents of one bottle, 
have been used in all cases included in this report, and hence no statement 
can yet be made concerning the uniformity of various lots or its stability 
in solution. 

Frog Assay. Assayed by the U. S. P. X one hour frog method, this 
material yields results which show about the same degree of variation as do 
those yielded by other digitalis preparations. By this method 0.0005 mg. of 
ouabain, used as the standard, is the average minimal lethal dose per gram of 
normal frog. In a typical series of 35 frogs used in the present experi- 
ments, the average minimal lethal dose was 0.00045 mg. of ouabain, or 90 
per cent of the dose for normal frogs. Verodigen, administered in the same 
manner to a series of 45 frogs of the same lot, shows an average minimal 
lethal dose of approximately 0.0045 mg. per gram, which would correspond 
to 0.005 mg. per gram of normal frogs. If powdered digitalis leaves are 
of standard potency, the average minimal lethal dose is 0.6 mg. per gram. 
It therefore follows according to this method, that verodigen has 120 times 
the potency of standard digitalis leaves. Mansfeld and Horn obtained a 
corresponding figure of 125. 

Cat Assay. Verodigen has also been assayed on one series of cats by 
the modified Hatcher’s cat method of de Lind van Wijngaarden as recom- 
mended by Burn.° 


* Merck & Co., Inc., kindly supplied the material for these experiments and the tablets 
used in the clinical study. 
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This method specifies that a 0.5 per cent aqueous extract of digitalis 
powder be used, and that the rate of intravenous injection from a burette be 
about one cubic centimeter per minute, adjusted so that death will occur in 
not less than 30 and in not more than 55 minutes. Artificial respiration 
is also specified, but in the present report artificial respiration has not been 
used in any case. Ether anesthesia was adjusted so that corneal reflexes 
were just negative, and special care taken to prevent obstruction of the 
trachea by mucus. Respiratory rate and depth remained good up to the time 
when the blood pressure fell to zero, which usually takes place suddenly. 

In these experiments a 0.005 per cent solution of verodigen in salt solu- 
tion was compared with a 0.5 per cent aqueous infusion of a standardized 
digitalis powder,* 0.85 gram of which was equivalent to one gram d& the 
international standard. The results are shown in tables 1 and 2. 

It will be noted that when a 0.5 per cent infusion of the equivalent of 
international standard powder was used in eight cats the average lethal dose 
per kilogram was 17.14 c.c. The average deviation from this average was 
2.6 c.c. The “ standard deviation ” calculated according to Burn ® is 3.13 
and is a measure of the amount of variation in the individual figures. Ac- 
cording to Burn we may determine how far the average is likely to vary 
when different groups are used. His formula applied to the present series 
gives 1.4 as the “ standard deviation of the average”? and means that if 
other groups of cats are used the value obtained will vary from the true 
value less than 1.4 in two out of three groups, and more than 1.4 in one out 
of three groups. 

TABLE | 
Standard Digitalis Powder 


Equivalent C.c. per kilo of 
C.c. of 0.5% to c.c. of 0.5% in- 
Cat Minutes; Wt. of infusion of 0.5% infusion _ fusion of Devia- 
No Sex| required | cat in standardized of international | tion from 
. to kill kilos powder re- international standard average 
quired to kill standard powder re- 
powder quired to kill 
114| F. 68 2.75 50.5 59.4 21.7 4.56 
107 | F. 43 2.95 39.0 45.9 15.6 1.56 
118} F. 41 3.2 32.5 38.2 11.9 5.24 
112] F. 42 3.15 40.5 47.6 15.1 2.04 
111] F. 56 2.64 48.0 56.5 21.4 4.26 
109} M. 53 3.1 49.5 58.2 18.8 1.66 
105 | M. 51 3.05 40.5 47.6 15.6 1.56 
108} M. 46 3.25 47.0 $3.3 17.0 0.14 
Total 400 24.07 137.1 21.02 
Average 50 3.01 17.14 2.6 


“Standard deviation” 3.13 
17.14 c.c. of 0.5% infusion is equal to 0.0857 Gm. of powder. 


“Standard deviation of the average” 1.4 


* This powder was of lot 428 from the Laboratory of Hygiene, Department of Pensions 


and National Health, Ottawa, Canada. 


courtesy of Dr. J. C. Munch. 
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TABLE II 


Verodigen 


Minutes} Wt. of | C.c. of 0.005% | C.c. per kg. of Mg. per kg. Devia- 
Cat | Sex required | cat in solution re- 0.005 % solution required tion from 
No. to kill kilos quired to kill | required to kill to kill average 
64 33 3.33 32.0 9.6 0.48 3.33 
81 | F. 55 2.65 29.8 11.2 0.56 1.73 
86 | M. 50 2.45 32.5 13.3 0.67 oe 
85 | F 52 1.76 25.5 14.5 0.73 1.57 
90 | F 58 2.78 33.0 11.8 0.59 1.13 
73 | F 58 2.32 40.0 17.2 0.86 4.27 
Total 306 15.29 77.6 3.89 12.40 
‘Average 51 2.55 12.93 0.65 2.666 


“Standard deviation”’ 2.46 ‘Standard deviation of the average”’ 1.21 
0.00065 Gm. verodigen is equal to 0.0857 Gm. International Standard Powder. 
Therefore potency of verodigen is 132 times International Standard Powder. 


The same calculations applied to a 0.005 per cent solution of verodigen 
in six cats give an average lethal dose of 12.93 c.c. per kilogram, with a 
“standard deviation ” of 2.46 and a “ standard deviation of the average ”’ 
of 1.21. These deviations are somewhat less than the corresponding values 
for the standard digitalis powder, and might be interpreted as due to a 
product having a more uniform action, or it may be due to the fact that 
verodigen is used here in a more potent concentration. 

If 12.93 cc. of a 0.005 per cent solution of verodigen are equal in 
potency to 17.14 c.c. of a 0.5 per cent solution of international standard 
digitalis powder, then verodigen is 132 times as potent as the digitalis 
powder. If Hatcher's figure of 0.1 mg. of ouabain and the present figure 
of 0.65 mg. of verodigen are accepted as the lethal doses per kilogram of cat, 
then ouabain, while not a digitalis preparation, is 6.5 times as potent on the 
cat's heart as verodigen. 

Stability. During the summer of 1932 seven cats were given various 
doses of verodigen intravenously under ether anesthesia. At that time 
interrupted injections were made from a syringe instead of a constant 
infusion from a burette. As compared with the assay tests on cats, as 
mentioned above, these earlier experiments required a much longer time 
and correspondingly lower lethal doses were obtained (table 3). No 
standardized digitalis powder being on hand at that time, no comparisons 
with digitalis were made. Recently it seemed advisable to repeat these 
experiments as nearly as possible, using verodigen powder from the same 
bottle which had been kept at room temperature and frequently opened, in 
order to determine whether any deterioration could be detected. The results 
thus obtained on four cats are shown in table 4, and are to be compared with 
the results previously obtained on seven cats as recorded in table 3. 
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TaBLe III 
Verodigen 
: M 
Wt. Minutes 8. 
Date _ Sex | in Total dose and how given required | Per kg. 
required 
kg. to kill - 
to kill 
7/14/32 | 130 | F. 2.92 | 1.0 mg. in 1 c.c. H,O in one injection 90 0.34 
8/ 3/32 | 173 | F. 2.65 ‘2 mg. followed by 0.1 mg. 150 minutes 175 0.42 
ater 
8/ 4/32 | 164 | M. 2.06| 9 X 0.1 mg. at 5 minute intervals 75 0.44 
8/ 4/32 | 166 M. 2.77 | 1.0, 0.1, 0.1 mg. at 10 minute intervals 210 0.43 
8/ 5/32 M. 38 10 XG 1 mg. at 5 to 10 minute intervals 220 0,39 
10/28/32 | 177 | M. 4.0 | 16 X 0.1 mg. at 1 minute intervals 112 0.4 
11/ 7/32 | 210 | M. 3.6 | 11 X 0.1 mg. at 1 minute intervals, fol- 100 0.56 
lowed by 0.4 and 0.5 mg. at 15 minute 
intervals 
Total 21.80 982 2.98 
Average 3.11 140 0.43 
TABLE IV 
Verodigen (Twenty months after Table 3) 
Mg. 
Wt. Minutes 
Date _ Sex | in Total dose and how given required | Pe aad 
kg. to kill | 
8 to kill 
4/2/34 | 136 | M. 3.13 | 18 & 0.1 mg. at 6 minute intervals 119 0.58 
4/2/34 139 M. 3.46 | 1.0, 0.6, 0.3 mg. at 40 minute intervals 103 0.29 
4/3/34 123 M. 3.74] 0.5, 0.5, 0.3, 0.2 mg. at about 30 minute 137 0.40 
intervals 
4/3/34 | 135 | M. 3.5 | 0.5, 0.5, 0.3, 0.1, 0.1, 0.1, 0.1 mg. at about 190 0.49 
30 minute intervals 
Total 13.83 548 1.76 
Average 3.45 137 0.44 


The average lethal dose per kilo recently obtained is 0.44 mg. as compared 
with 0.43 mg. obtained about 20 months previously. The average time 
required to produce death in the two groups is also essentially the same. 
These results indicate that no appreciable change in potency has taken place 
in this lot of verodigen powder during a period of about 20 months. 
Attention is called here to the marked difference between average lethal! 
doses of verodigen obtained by different methods. The de Lind van Wijn- 
gaarden method, by specifying that the rate of injection should be such as 
to produce cardiac arrest in 55 minutes or less, requires an average of 0.65 
mg. per kilo, whereas, if a period of 137 minutes is allowed, an average of 
only 0.44 mg. is sufficient to produce death. This should serve to emphasize 
the importance of following the same method when comparisons are to be 
made between verodigen and any other material such as standard powder. 
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Effect on Pulse Rate. Experiments on verodigen other than those con- 
cerned with assay determinations are now in progress, and in a few such 
cases results can now be stated. 

In various experiments on dogs and cats under ether anesthesia, a prompt 
and pronounced slowing of the pulse rate has been observed after intravenous 
injection of verodigen. If the dose is increased, the pulse becomes rapid 
and usually reaches a point, before death of the animal, which exceeds the 
normal rate. During this period of rapid heart action the pulse becomes 
irregular and finally ceases with the blood pressure falling to zero. This 
train of events corresponds to that during a similar injection of an aqueous 
extract of standard digitalis powder. 

Effect on Isolated Hearts. verodigen is perfused through 
an isolated frog heart the character of the effect produced is typical of 
digitalis action. Figure 1 illustrates such an effect as compared with that 
of ouabain. The heart promptly shows a more powerful contraction, which 
is soon accompanied by a diminished relaxation. The improvement in con- 
tractions is more pronounced in hearts which have already become weakened. 
The diminished diastole gradually progresses until the heart stops in systole. 


Minutes 


Fu. 1. The character of records obtained on isolated frog hearts by digitalis preparations, 
In this case ouabain and verodigen are compared. 
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In the experiments illustrated, the drop record from the aorta does not show 
an increased output in either case, although in other experiments where the 
action progresses less rapidly an increased output may sometimes be ob- 
served. In one experiment the output was 40 drops of Ringer's solution 
per minute immediately preceding the application of verodigen, increased to 
52 drops during the third minute of perfusion with Ringer plus verodigen 
and then gradually diminished as diastole diminished. 
Electrocardiographic Findings. Electrocardiographic records taken on 
dogs after the administration of verodigen by mouth, and compared with 
similar records taken after the administration of digitalis leaves, show con- 
clusively that verodigen is capable of producing a typical digitalis-like inver- 
sion of the T-wave (figure 2). At about the same time the dogs were 


Verodigen Digitalis 


Before 


All on lead IT. 
(Dog) 


Fig. 2. The inversion of the T-wave in two dogs, one of which had verodigen and _ the 


other digitalis. 


observed to salivate profusely, vomited, and sometimes refused food. The 
dose of verodigen required to clicit these symptoms was approximately 0.18 
mg. per kilo per day for a week. Previous to this time doses of one hali 
this amount per day for 10 days or more had failed to produce any obvious 
effect. 

The corresponding amount of digitalis leaves required to produce similar 
results was approximately 60 mg. per kilo per day. It should be stated, 
however, that this particular lot of powdered leaf has not been assayed 
recently and may prove to be somewhat below the standard potency. Dit- 
ferent dogs, or the same dog on different days, may show some variation 
electrocardiographically which makes caution necessary when drawing con- 
clusions from this animal. 

Absorption. In one dog with a Thiry-Vella fistula 0.55 mg. of verodigen 
per kilo introduced directly into the loop of small intestine without an 
anesthetic produced vomiting in 33 minutes. The pulse rate fell from 105 
to 80 per minute in the same time. During the next hour vomiting occurred 
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five times, the pulse rate increased to 110 and became very irregular. Dur- 
ing the next hour no changes occurred and further observations were not 
made. ‘This was one of the early experiments and from later observations 
these symptoms would indicate the prompt absorption of an almost fatal dose. 

When the lethal dose of verodigen, calculated on the basis of 0.65 mg. 
per kilo, is given to cats by stomach tube they commonly vomit within 30 
minutes and show no further marked symptoms. In a series of eight cats 
80 per cent of the lethal dose, calculated in the same manner, was introduced 
directly into the lumen of the small intestine without a general anesthetic 
by opening the abdomen under local cocaine anesthesia. A syringe with 
large needle was used for injecting into the intestine and aseptic precautions 
were observed. All of these animals vomited, usually in about two hours, 
and one died during the following night, which indicates that verodigen is 
readily absorbed from the small intestine of cats. This method also shows 
that the vomiting is not due to local gastric irritation, unless we assume that 
itis regurgitated into the stomach, or eliminated into the stomach from the 
circulation. 

Four of these cats were given verodigen the next day, in the same manner 
as used in the assay experiments, and required an average of only 0.37 mg. 
per kilo instead of 0.65 as would probably have been required without the 
intestinal dose; thus indicating that approximately one half the effect from 
the intestinal dose was present the next day, after administration. 


CLINICAL STUDIES 


Method of Procedure. Five patients with established auricular fibrilla- 
tion, one patient with auricular flutter and two patients with regular sinus 
thythm, presenting severe congestive failure, none of whom had _ taken 
digitalis previously, were studied on the wards of the Pennsylvania Hospital 
and the Graduate Hospital of the University of Pennsylvania. Also, 14 
ambulatory patients with established auricular fibrillation, previously con- 
trolled with whole leaf preparations of digitalis or with Digalen,** were 
changed to verodigen and followed in the Out-Patient Department of the 
Pennsylvania Hospital. In four cases, the administration of digitalis was 
stopped for a period of two to four weeks immediately preceding the giving 
of verodigen. The drug was administered by mouth in tablets of 1/240, 
1/160 or 1/80 grain each. Each out-patient was examined every week 
or two, at which time a vital capacity determination and an electrocardio- 
gram were also made. 

Results. In the five cases of established auricular fibrillation, previously 
untreated with digitalis, verodigen brought about slowing of the ventricular 
rate, with elimination of pulse deficit, and marked clinical improvement after 
a total dosage of 1/16 to 1/10 grain as shown in table 5. Similarly, the 


* The clinical courses of these patients had been followed carefully from December 1931 
to the time of the present investigation, in a comparison of the therapeutic efficacy of Digalen 
with that of two whole leaf digitalis preparations. 
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two patients with regular sinus rhythm in severe congestive failure showed 
definite clinical improvement with that dosage distributed over five and eight 
days respectively. (See reports of Cases 20 and 17, with figures 3 


and 4.) 
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Fic. 3. Case XX. J. G., aged 49, with arteriosclerotic hypertensive heart disease, 
marked cardiac enlargement and congestive failure. Verodigen started after 24 hrs. of bed 
rest. Diuresis occurred on the fifth day after a total dosage of 1/16 gr. Black and white 
sections indicate fluid intake and the vertical lined sections, the urinary output. 
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Fic. 4. Case XVII. G. C., aged 54, with arteriosclerotic hypertensive heart disease, 
marked cardiac enlargement and congestive failure. Verodigen started after 10 days o 
bed rest with but little improvement during rest period. Diuresis occurred on eighth day 
after a total dosage of 1/10 gr. Black and white sections indicate fluid intake and the 
vertical lined sections, the urinary output. 
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TABLE V 


Summary of Cases of Auricular Fibrillation That Had Received no Digitalis before Being 
Given Verodigen 


Total 
— Heart | Heart | verodi- Daily | Period 
tiologic rate rate | gen nec-| maint. of 
omg Sex} classifi- B.P. | before | after | essary | dose of | obser- 
_) oo cation vero- | digital-| for full vero- | vation, 
digen | ization | digitali- | digen | months 
zation 
18 | 36 | M.} Unknown 0 116/84 152 78 1/10 gr. | 1/160 gr. 2 
19 | 39 | F. “MS)* 0 110/72} 128 48 1/10 gr. | 1/240 gr. 10 
22 | 48 | F. “—- F.| ++ | 120/80 110 64 1/12 gr. | 1/280 gr. 2 
(M.S.) 
3 53 1 F. wrt F. | +++] 122/82 130 82 1/16 gr. | 1/280 gr. 5t 
S.) 
24 | 43 | F. 90/60} 140 70 1/16 gr. | 1/280 gr. 10 
(M.S). 


* M.S. signifies the presence of mitral stenosis. 
t Death occurred, January 4, 1934, the result of a mesenteric embolism. 


Case XX 


J. G., an Italian male, aged 49, was admitted to the Pennsylvania Hospital, August 
22, 1933, complaining of shortness of breath of six months’ and edema of the legs of 
three months’ duration. Swelling of the abdomen and orthopnea had been present for 
the past few days only. He had received no treatment prior to admission. 

Physical examination revealed marked orthopnea and engorgement of the neck 
veins. The heart rhythm was regular, rate 96. The heart was enlarged almost to the 
anterior axillary line in the fifth interspace. A systolic murmur was audible at the 
apex. Moist rales were present at the lung bases; the liver edge was palpable 5 cm. 
below the costal margin in the right mid-clavicular line; there was slight ascites, and 
moderate pitting edema of the lower extremities and of the lower portion of the trunk. 
There was moderate arteriosclerosis of the palpable vessels. Blood pressure: 164/100. 

On the second day after admission, the administration of verodigen was begun 
On the fifth day, after having received 6 tablets of 1/80 grain each, there occurred 
marked diuresis (which persisted for several days), a marked slowing of the rate, 
and a change in the T-wave of the electrocardiogram. A daily dose of 1/80 grain 
was given thereafter. The patient had been up and about the ward, free from all 
signs of congestive failure, for 4 weeks, until October 21, when nausea and vomiting 
occurred. 

Coupled rhythm, with ventricular premature contractions, was noticed November 
21, four weeks after the administration of verodigen had been stopped, and persisted 
intermittently until discharge from the hospital December 30, 1933. The patient was 
sent home, without medication, to be followed in the Cardiac Clinic, but failed to 
return as advised. 

Cardiovascular Diagnosis: A.—Arteriosclerosis, hypertension; B.—Cardiac en- 
largement, myocardial fibrosis, mitral insufficiency; C.—Regular sinus rhythm; D.— 
Class III on admission and Class 2b on discharge from the hospital. 


Case XVII 


G. C., a colored male, aged 54, was admitted to the Pennsylvania Hospital, 
October 9, 1933, complaining of shortness of breath, swelling of the legs and fullness 


{ 
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in the epigastrium of two weeks’ duration. Previously, he had been in fairly good 
health, with the exception of “ asthmatic attacks” in the early fall of recent years. 

On physical examination, he appeared older than the stated age. There was 
marked generalized arteriosclerosis, with marked cardiac enlargement and moderate 
orthopnea. The heart rhythm was regular; rate 116. A systolic murmur was audible 
at the apex. Moist rales were present at the lung bases; the liver was enlarged and 
tender, 9 cm. below the costal margin in the right mid-clavicular line; there was 
moderate ascites and pitting edema of the lower extremities. Blood pressure: 165/100. 

During the first 24 hours in the hospital, he was given 9 grains of powdered 
digitalis leaves; and then, during the next nine days, no digitalis was prescribed. At 
the end of that period, in spite of rest in bed, the signs of congestive failure remained 
practically unchanged. 

On October 19, the administration of verodigen was begun. A dose of 1/80 
grain was given daily until November 3. On the eighth day of this regimen, after a 
total of 1/10 grain of verodigen had been given, there occurred marked diuresis, which 
persisted for several days, with a loss of 144% pounds in weight. Simultaneously, 
definite changes in the T-waves of the electrocardiogram, indicative of a digitalis 
effect, were present. By November 2, all signs of congestive failure disappeared, and 
the patient was up and about the ward without any noteworthy subjective symptoms. 
On November 3, a daily dosage of 1/240 grain was instituted, and was continued until 
his discharge from the hospital, November 21, 1933. 

On January 9, 1934, he came to the receiving ward of the hospital, in extreme 
congestive failure, irrational and incontinent. He had failed to return to the Cardiac 
Out-Patient Clinic, as advised, but had returned to work and had not taken any 
medicine. Verodigen was administered again; but bronchopneumonia developed, and 
death occurred on the seventh day after admission. 

Cardiovascular Diagnosis: A.—Arteriosclerosis ; hypertension; B.—Cardiac en- 
largement; myocardial fibrosis; mitral insufficiency (relative) ; C.—Regular sinus 
rhythm ; D.—Class III. 

Case XXI 

C. J., a negro male, aged 54, was admitted to the Pennsylvania Hospital, February 
20, 1934, acutely ill, with dyspnea, palpitation and cyanosis. During the past 10 
years he had suffered four attacks of palpitation with rapid heart action, associated 
with dyspnea and precordial pain. The duration of the attacks varied from one to 
24 hours. For the past three years he had noticed shortness of breath on exertion; 
and, about three weeks immediately preceding admission, he began suffering marked 
dyspnea and tachycardia, which had grown worse gradually, with a productive cough 
superimposed. 

Physical examination revealed orthopnea, with Cheyne-Stokes respiration and 
engorgement of the neck veins. The left border of the heart was in the anterior 
axillary line in the fifth interspace; the rhythm was regular; the rate was 170 per 
minute; no murmurs were audible. The radial pulse was barely perceptible. The 
edge of the liver was palpable 3 centimeters below the costal margin in the right 
midclavicular line; there were numerous moist rales at both lung bases; there was no 
edema of the extremities. Blood pressure: 110/96. An electrocardiogram, shortly 
after admission, showed auricular flutter with a 2:1 auriculoventricular block. 

Verodigen was given in dosage of 1/80 grain, twice daily. After four days there 
was improvement in his general condition, but practically no change in the heart rate. 
On the thirteenth day, nausea and vomiting occurred; and, therefore, the administra- 
tion of verodigen was stopped. The next morning auricular fibrillation was present 
with a ventricular rate of 100 per minute, and the general condition of the patient was 
greatly improved. During the next six days no medication was given, and there 
occurred a gradual increase in the heart rate to 140-150 per minute, with an increasing 
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pulse deficit. Quinidine sulphate was then prescribed. On the third day of quinidine 
therapy, auricular flutter with 2:1 block recurred, and the patient went into a state of 
shock with Cheyne-Stokes respiration. The administration of quinidine was stopped, 
and verodigen was resumed (1/80 grain, twice daily). Two days later the degree of 
block had changed to 3:1 and 4:1, and after another two days auricular fibrillation 
returned. At present the patient is up and about the ward without any subjective or 
objective signs of circulatory insufficiency, even though auricular fibrillation persists, 


ees 


Fic. 5 


with a ventricular rate of about 80 per minute, with a maintenance dose of 1/240 
grain of verodigen, twice daily. 

Cardiovascular Diagnosis: A.—Arteriosclerosis ; B.—Cardiac enlargement, myo- 
cardial fibrosis ; C_—Auricular fibrillation, paroxysmal auricular flutter ; D.—Class 2b. 

In the first two of the above cases changes in the T-wave of the electro- 
cardiogram, characteristic of digitalis action, occurred simultaneously with 
the clinical betterment; and marked diuresis was occasioned in these cases 
with edema and ascites. 

The patient with auricular flutter and myocardial insufficiency showed a 
change to auricular fibrillation under the administration of verodigen; and 
then when medication was stopped the fibrillation reverted to flutter. On 
resuming the administration of verodigen, fibrillation was again established 
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and controlled at a rate within normal range with a dose of 1/240 grain, 
twice daily. 

In 14 ambulatory patients with established auricular fibrillation, given 
verodigen,—after having been previously controlled for many months with 
whole leaf preparations of digitalis or with Digalen,—it was found that the 
state of optimum digitalization could be maintained without difficulty 


(table 6). 


TABLE VI 


Summary of Cases of Auricular Fibrillation That Had Been Taking Digitalis Prior to the 
Administration of Verodigen 


Cardiac area Daily maint. i Period of 
dose of int. observa- 
Etiologic P. digitalist tion on 
Classification i before verodigen rodi verodizen 
months 


Unknown (M.S8.)t¢ 120/70 


Unknown (M.S8.) 
Unknown (M.S8.) 
Unknown 
Rheum. F. (M.8.) 
Arteriosclerosis 
Unknown (M.8.) 
Rheum. F. (M.S. 
Rheum. F. (M. 
Rheum. F. (M.S. 
Rheum. F. (M.S. 
Unknown (M.8.) 


PSS 


+ 


* The Vital Capacity, Blood Pressure, and Cardiac Area represent the average for each 
patient during the study. 

t With the exception of Case 1, all patients had been followed for a period of 6 to 9 months 
on the preparation mentioned. . 

t Unknown signifies the absence of a history of polyarthritis and chorea; M.S. indicates 
the presence of mitral stenosis; A.I. indicates aortic insufficiency. 

§ Whole leaf tablets of Burroughs, Wellcome and Company. 

|! Tablets prepared by the American Heart Association. 

** Digalen, a ‘‘ purified glucoside” prepared by Hoffman-LaRoche, Inc. 


An abstract of three typical cases of those included in table 6 follows: 


Case XIII 


B. P., an Italian housewife, aged 49, made her first visit to the Cardiac Clinic ot 
the Pennsylvania Hospital in 1924, presenting signs and symptoms of mitral stenosis 
and marked cardiac enlargement. Auricular fibrillation has been present since her 
admission to the hospital, with severe congestive failure, January 1928. Since then, 
she has been taking digitalis regularly. There has been a gradual diminution of her 
circulatory efficiency, with increasing hepatomegaly; and recently the spleen has be- 
come palpable. In spite of the cardiac handicap, she is still able to do some light 
housework. 

Cardiovascular Diagnosis: A——Unknown; B.—Cardiac enlargement, mitral ste- 
nosis and insufficiency ; C.—Auricular fibrillation, established ; D.—Class 2b. 

Her clinical course, immediately before and during the administration of vero 


digen has been as follows: 
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— 


Brand of digitalis: A.H.A. Verodigen 


Date: 5/4/33* | 5/18/33 | 5/25/33} 6/1/33 6/8/33 | 8/24/33 | 1/25/34 | 3/22/34 


Av. daily dose (gr.) 1} 1/280 1/280 1/280 | 1/240 
Weight (Ibs.) 135 j 3 137 1334 133 
Ventricular rate 76 5 ; 68 76 


Pulse rate 76 - 68 76 
Dyspnea t+ ++ ++ 


Edema Slight é Slight | Same 
Lungs (rales) 0 0 0 


Liver (cm. palp. in 10 8 9 


m.c.l.) 
Blood pressure 130/80 | 140/75 150/85 140/80 150/85 | 140/90 | 128/80 


Vital capacity (c.c.) 2100 2100 2200 2100 2100 2200 1970 2100 


* For 7 months immediately preceding May 4, 1933, this patient had been taking digitalis 
prepared by the American Heart Association, gr. 1}, daily. On that date, she was changed to 
verodigen, and the next day she took two tablets, 1/80 grain each. At 5:00 a.m., the morning 
immediately thereafter, she was awakened with vomiting and dizziness, which kept her in bed 
for nine days. While bed-ridden, she took no verodigen; but later on, took one tablet daily, 
the five days just before her next clinic visit, May 18, 1933. 


Case VIII 


M. K., a Hebrew salesman, aged 40, presented aortic insufficiency, mitral stenosis 
and insufficiency, moderate cardiac enlargement, and regular sinus rhythm on his first 
visit to the Cardiac Clinic of the Pennsylvania Hospital, November 1927. In August 
1930, he suffered sudden loss of power in the left arm, leg and face, without loss of 
consciousness or speech; and two weeks were spent in another hospital. On his next 
visit to the Cardiac Clinic in December 1930, weakness of the left arm was the only 
residual finding; but auricular fibrillation was present, with a ventricular rate of 144 
and a pulse deficit of 30 per minute. There were no signs of congestive failure, but 
he complained of palpitation and dyspnea on slight exertion. Since that time he has 
been taking digitalis regularly. On three different occasions, embolic phenomena 
have occurred in the spleen, brain and kidney, respectively, with good recovery in each 
instance. 

Cardiovascular Diagnosis: A-—Rheumatic fever ; B.—Cardiac enlargement, aortic 
insufficiency, mitral stenosis and insufficiency ; C.—Auricular fibrillation, established ; 
D—Class 2b. 

His clinical course, immediately before and during the administration of vero- 
digen, has been as follows: 


B.W. 


Brand of digitalis: & Co. Verodigen 


Date: 4/20/33*16/15/33t| 6/29/33) 7/27/33|10/26/33)| 1/4/34 | 3/1/34 
Av. daily dose (gr.) 1/240 | 1/240 | 1/240 | 1/240 
Weight (Ibs.) 160 160 1603 
Ventricular rate 66 84 96 
ulse rate 66 84 96 
Dyspnea i i i Slight | Slight | Slight 
Edema 0 0 0 0 
Lungs (rales) 0 0 0 


iver (cm. palp. in m.c.l.) 0 0 0 
Blood pressure 130/78 | 130/80 | 135/80 | 135/80 | 120/80} 120/80 | 134/90 


Vital capacity (c.c.) 3550 3400 3450 3400 3409 3409 3300 


* A daily dose of 3 grains of Burroughs, Wellcome & Co.’s digitalis had been taken for six 


months prior to this date. ; 
t Administration of verodigen started on this date. 
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Case IV 


S. F., a Hebrew male, 32 years of age, complained of rapid heart action of three 
months’ duration, with fatigue, dyspnea on exertion and cough, on his first visit to 
the Cardiac Clinic of the Pennsylvania Hospital, June 1931. At the age of 15 years, 
he had been told that he had a heart murmur ; however, he had enjoyed excellent health 
and had been very active physically previous to 1931. Physical examination revealed 
cardiac enlargement, mitral stenosis and insufficiency, and auricular fibrillation, with- 
out any signs of congestive failure. Since that time he has been taking digitalis 
regularly. 

Cardiovascular Diagnosis: A.—Unknown (tonsillitis) ; B—Cardiac enlargement, 
mitral stenosis and insufficiency ; C.—Auricular fibrillation; D.—Class 2a. 

His clinical course, immediately before and during the administration of vero- 


digen, has been as follows: 


Brand of digitalis: Digalen Verodigen 


Date: 6/15/33*| 7/13/33] 8/3/33 | 8/17/33) 9/21/33)12/14/33 


Av. daily dose (gr.) 13 0 1/160 1/240 1/240 1/240 
Weight (Ibs.) 118 116 116 115 118 
Ventricular rate £0 100 116 70 84 
Pulse rate 80 92 88 70 84 
0 0 + 0 0 
0 0 0 0 0 
Lungs (rales) 0 0 0 


Liver (cm. palp. in m.c.1.) 0 0 0 0 0 0 
Blood pressure 110/70 | 110/76] 88/46 | 106/70 120/85 | 120/80 


Vital capacity (c.c.) 2600 2600 2150 2609 ( 2600 2100 


* Digalen, gr. 1} daily, had been taken for a period of 8 months prior to this date. All 


medication was stopped on this date. 
t Administration of verodigen, gr. 1/160 daily, started on this date. 


In view of the potency of the preparation, it was administered to the 
first few patients most cautiously. Through careful check of the dosage 
necessary to produce therapeutic or toxic effects, it was found clinically 
that 1/240 grain was the approximate equivalent of 144 grains of whole 
digitalis leaves (one cat unit). This figure represents a potency three times 
as great as that reported in the European literature (in which 1/80 grain 
has been termed the equivalent of 144 grains of whole digitalis leaves). 

Overdosage with verodigen produced toxic effects similar to those which 
might be precipitated by whole leaf preparations. In spite of the caution 
which attended the administration of the preparation before the approximate 
cat unit strength was determined, nausea and vomiting were occasioned in 
a few instances. In one of the two patients with regular sinus rhythm 
(Case 20), coupled rhythm occurred with nausea and vomiting. 


DISCUSSION 


The present cat assay results show verodigen to be 132 times as potent 
as digitalis leaf, and the frog method gives a corresponding figure of 120. 
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These agree with a similar figure of 125 found by Mansfeld and Horn. 

In the present clinical studies verodigen, in doses of 1/240 of a grain, is 
found to produce results corresponding to 14% grains of digitalis leaf—a 
ratio of 360 to 1 or nearly three times that shown biologically. This is a 
higher clinical potency than formerly recognized and may explain the 
tendency, as encountered by some cardiologists, to produce vomiting. 

sy the cat assay method, digitalis infusions and verodigen are both 
injected intravenously and hence the effect does not depend on absorption. 
As used clinically by mouth, if verodigen is more readily or more com- 
pletely absorbed than digitalis, it would show a higher potency than digitalis. 
The difference, therefore, in potency as shown by the biological and clinical 
observations, may prove to be due to a difference in absorption. Also it 
must be borne in mind that there exists in the majority of patients with 
established auricular fibrillation a fairly wide margin between the minimum 
dosage necessary for optimum digitalization and the maximum dosage which 
can be tolerated without the incidence of toxic effects, which fact might 
explain in part the difference in biological and clinical observations. Fur- 
thermore, as suggested by Mansfeld and Horn, the higher potency of vero- 
digen clinically than by the frog assay may be due to the higher temperature 
of man. 


SUMMARY AND CONCLUSIONS 

I. Verodigen biologically : 

Is about 130 times as potent as dry standardized digitalis leaf. 

Slows the heart of cats and dogs as does digitalis. 

Inverts the T-wave of the electrocardiogram of dogs. 

Is promptly absorbed from the small intestine of cats and dogs. 

When so absorbed in large doses, about 50 per cent of the effect 
is present the next day. 

Produces vomiting which, in cats and dogs, is not due to local 
gastric irritation. 

Stops frog hearts and cat hearts in systole. 

As non-desiccated powder, at room temperature, is stable 20 
months or more. 

Is soluble in water, bitter to taste, and has no definite melting 
point. 


3. 
4. 


Il. Clinical study: 

1. A clinical study of the therapeutic efficiency of verodigen—the gitalin 
glucoside of digitalis—has been made upon: (a) five patients with estab- 
ished auricular fibrillation and one patient with auricular flutter, previously 
intreated with digitalis; (b) two patients with regular sinus rhythm and 
advanced congestive heart failure; (c) fourteen patients with established 
auricular fibrillation, previously controlled with whole leaf digitalis prepara- 
tions or Digalen. 
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2. Verodigen was found (a) to control the ventricular rate in estab- 
lished auricular fibrillation; (b) to produce clinical improvement, with 
marked diuresis, in patients with congestive heart failure and regular sinus 
rhythm; and (c) to produce in the electrocardiogram S—T interval and 
T-wave changes, characteristic of digitalis action. 

3. Careful clinical observation revealed 1/240 grain of verodigen to 
be equivalent to one cat unit (approximately 144 grains of powdered 
digitalis leaves). 

4. The total dosage necessary for optimum digitalization varied from 
1/10 to 1/16 grain, administered over a period of five to six days. 

5. The most frequent adequate maintenance dose of verodigen was 
1/240 grain daily. 

6. Toxic effects from overdosage with verodigen were similar to those 
produced by whole leaf digitalis preparations. 

7. The potency of verodigen demands careful observation in_ its 
administration, especially with patients who have recently been taking any 
digitalis preparation. 


It is a pleasure to thank Dr. Ernst Spiegel for taking electrocardiographic records of 
dogs, and Dr. Ralph C. Bradley for assisting in the preliminary frog assay experiments. 
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GLYCOGEN FORMATION IN DIABETES * 
By F. D. W. LuKens, Philadelphia, Pennsylvania 


DurRING the past two years observations on the behavior of muscle gly- 
cogen have been made by Dr. C. N. H. Long and the author’ at the Uni- 
versity of Pennsylvania. The breakdown and recovery of muscle gly- 
cogen, following exercise, in normal and depancreatized animals has been 
directly studied and certain aspects of the formation of glycogen in the 
absence of insulin have been analyzed. These results will be briefly out- 
lined and their relation to our present concepts of the mechanism of gly- 
cogen regulation in diabetes will be considered. 

Since muscle glycogen comprises the largest amount of carbohydrate 
stored in the body, one is naturally concerned with its behavior in diabetes 
mellitus. Disregarding for the moment the small amounts of glycogen in 
the heart, kidney and skin, one may make the following summary of the 
glycogen content of the body. In fed animals the liver contains 6 per cent 
of glycogen, the muscles, 0.6 per cent. The muscle weight is more than 
10 times that of the liver so that the actual quantity of glycogen is divided 
fairly evenly between muscles and liver. On prolonged fasting, muscle 
and liver glycogen diminish but not in the same proportion. Almost all 
the glycogen is retained by the muscles, while that in the liver is reduced to 
| per cent or often less. The fasting values are similar to those found in 
diabetic animals. Thus in our animals, fasted 24 hours, the normal ones 
had an average muscle glycogen of 727 mg. per 100 gm. and the diabetic 
of 651 mg. per 100 gm., a very slight difference. No estimations were 
made of liver glycogen in diabetic animals but its extremely low level in 
such animals is an established observation. In diabetes, therefore, muscle 
glycogen becomes, more than ever, the chief tissue carbohydrate. It is 
evident that muscle glycogen is resistant to inanition or pancreatectomy in 
contrast to the liver which is promptly deprived of most of its glycogen 
under these circumstances. 

From these and other such observations it is apparent that muscle gly- 
cogen is well maintained in the absence of insulin. However, only four 
teferences have been found in the literature to glycogen synthesis in dia- 
betic animals and they disagree.***° With several improvements in 
methods it has been possible to obtain more satisfactory results, which show 
directly the amount and rate of muscle glycogen formation in the absence of 
insulin. 

There is another side to the question of glycogen synthesis. Since the 
discovery of insulin certain facts have been established with regard to both 

* Read at the Chicago meeting of the American College of Physicians, April 18, 1934. 


From the George S. Cox Medical Research Institute, University of Pennsylvania. 
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muscles and liver. The administration of glucose raises the glycogen level 
in normal animals. Insulin markedly increases the glycogen in diabetic 
animals. Glucose and insulin together produce the maximum effect in hoth 
normal and diabetic animals. Finally, Major and Mann ° have shown that 
merely giving glucose in large amounts to diabetic animals causes some 
increase in their glycogen. The conclusion from this is that glycogen for- 
mation depends both on glucose concentration and on the presence of in- 
sulin. Insulin affects glycogen formation, yet glycogen is formed in the 
absence of insulin. What, then, is the relation of insulin to the process? 
A possible answer may be found in our direct observations upon depan- 
creatized animals. 

Muscle glycogen is being built up and broken down at all times, both 
processes occurring simultaneously. In order to study these it is neces- 
sary to interfere with the regulation or homeostasis of glycogen. Exercise 
is the physiological means of doing this. The breakdown of muscle gly- 
cogen can be so accelerated by contraction that it is readily measured. ‘The 
synthesis that follows can also be observed. 

Cats were the animals used. The normal cats were fasted 24 hours 
before the experiments. Under nembutal anesthesia both hind legs were 
stimulated electrically, the stimulus being the same in all experiments. —Im- 
mediately after stimulation one hind leg was removed, giving the glycogen 
level after it had been lowered by muscular contraction. At the end of 
the recovery periods of one, two and six hours respectively, the second hind 
leg and a foreleg were removed for glycogen determination. The technic 
of removal and glycogen determination has been described previously.’ 
The difference between the second hind leg and the first measured the quan- 
tity of glycogen laid down during the recovery period. Since resting 
glycogen values fluctuate considerably in the cat, and since the glycogen 
breakdown varies even with a constant stimulus, a resting level for the in- 
dividual animal was desired. This was necessary so that the amount lost 
during stimulation might be calculated and so that the amount recovered 
might be related to the amount lost. For this purpose the foreleg, which 
was not stimulated, was taken. It was found that because of its increased 
connective tissue the foreleg glycogen was lower than that of the hind leg, 
but on a number of control cats, both normal and diabetic, this was found 
to be a very constant difference, so that we had no hesitation in using this 
ratio to calculate the resting values. This difference between the resting 
value and the value after exercise gave the amount of glycogen lost dur- 
ing stimulation. 

The diabetic cats were depancreatized one to three weeks before the 
experiments. They were maintained on insulin until recovery from opera- 
tion was complete. Insulin was withdrawn 48 hours, and food 24 hours, 
before the experiments, which were conducted in the same manner as those 
on the normal animals. Blood and urine sugars and D:N ratios estab- 
lished in each instance the presence of severe diabetes. 
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TABLE I 


Muscle Glycogen (Mg. per 100 Grams) 


Decrease Increase 
Rest- End of End of 
Cat No. ing Exer- % of Re- % of 
(calc.) cise Total Rest- covery Total Amt. 
ing Lost 
Normal Cats One Hour Recovery 
14 863 498 365 42 701 203 56 
15 845 325 520 62 541 216 42 
34 668 255 413 62 399 144 35 


974 553 421 43 773 220 52 


Average 52 Average 46 


Two Hours Recovery 


: 71 298 134 33 

24 754 196 558 74 409 213 38 
27 701 303 398 57 517 214 54 
28 649 298 351 | 54 465 167 48 
Average 64 Average 43 


Six Hours Recovery 


40 715 197 518 | 73 614 417 81 

43 589 157 432 72 472 315 73 

44 624 97 527 85 417 320 61 

46 716 227 489 | 70 550 323 66 
| 


266 


Average 74 Average 66 


Depancreatized Cats One Hour Recovery 


5:(5)* 508 226 282 54 318 92 33 
8 (8) 680 243 437 | 64 378 135 31 
9 (10) 625 432 193 31 472 40 21 
10 (8) 545 406 139 26 475 6 | 50 
29 (18) 448 134 314 70 199 65 21 
32 (11) 534 316 218 41 445 129 59 
Average 48 | Average 36 
Two Hours Recovery 
Il (7) 601 204 397 66 382 178 45 
17 (17) 781 277 504 65 453 176 35 
21 (16) 646 222 424 66 414 192 47 
26 (7) 808 433 435 50 614 181 42 
33 (10) 594 227 367 62 436 209 56 
Average Average 


Six Hours Recovery 


35 (14) 600 354 246 41 487 133 54 
37 (10) 787 443 344 44 646 203 59 
41 (12) 694 297 397 57 390 93 24 


42 (13) 853 200 653 77 467 267 41 


Average Average 


Figures in parentheses indicate number of days after pancreatectomy. 
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Table 1 summarizes the findings on glycogen synthesis in normal and 
diabetic cats at intervals of one, two and six hours after exercise. ‘The 
following points are particularly noted: 

1. The lowering of muscle glycogen by exercise is essentially the same 
in normal and diabetic animals. There is no inability of the diabetic to 
break down glycogen on severe exercise. This agrees with the accepted 
facts. 

2. The actual amounts of glycogen laid down in the recovery period 
amply exceed the errors of the method (+ 50 mg.) and are larger than 
those obtained by most other workers. 

3. The glycogen recovery when expressed as the percentage of the 
amount lost is the same in the diabetic as in the normal for intervals of 
one and two hours. 

4. At six hours, however, a distinct difference is apparent. [rom the 
second to the sixth hour the normal animal has added 20 per cent of the 
lost glycogen to its muscles. The diabetic animal has remained almost sta- 
tionary during this time. Other experiments not tabulated here have con- 
firmed this. These consist of measurements of the synthesis occurring 
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from the second to the sixth hour and show that there is only a trace of 
glycogen added by the diabetic muscles while normal ones recover almost 
exactly 20 per cent of the glycogen lost during stimulation. 

Recovery periods of 24 hours have also been used. For these only one 
leg was stimulated and the animal allowed to recover from the anesthetic. 
Twenty-four hours later a second anesthesia for the removal of the legs 
was performed. Here we do not have figures to show the amount lost, but 
calculate the glycogen in the stimulated leg in terms of the resting glycoge" 
in the opposite. unstimulated leg. At the 24 hour interval both normal and 
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diabetic muscles have restored their glycogen to the level of the unexer- 
cised side. 

Figure 1 illustrates the time relationship of glycogen resynthesis in nor- 
mal and diabetic animals. It clearly shows the essential points of differ- 
ence between glycogen formation with and without the presence of insulin. 
This consists of a delay, or slowing of the resynthesis in the later part of 
recovery. 


Table 2 shows the blood sugars in these animals. The glucose values 


TABLE II 


Blood Sugar before Exercise and at the End of Recovery in Normal and Depancreatized Cats 


Depancreatized 


Normal 


Blood Sugar (Arterial | Blood Sugar (Arterial! 


Period of 
Recovery 
(Hours) 


1 hour 


Average 


2 hours 


Average 


6 hours 
ae 


Average 


Before | End of 
Exercise | Recovery | 
134 
210 
128 
90 
166 


83 
106 
75 
81 
92 


32 (11) 


Period of 
Recovery 
(Hours) 


4 (6)* 1 hour 
5 (5) 

6 (5) 

8 (8) 

9 (10) 

10 (8) 

29 (18) 


Average 


2 hours 


Average 


6 hours 


Average 


Before 
Exercise 


End of 
Recovery 


338 
341 
268 
338 
380 
358 
321 
386 


348 
350 
327 
302 
380 
365 
337 
325 


341 


342 


249 
226 
212 
258 
228 
276 


242 


306 
252 
304 
358 


305 


* Figures in parentheses indicate number of days after pancreatectomy. 


are what one expects for normal and diabetic animals. They serve to re- 
mind us that in the diabetic glycogen is being laid down in the presence of 
avery high blood sugar. The work of Major and Mann previously cited 
shows the importance this may have as a possible compensation for the lack 
of insulin. 

How are these facts related to our general conceptions of carbohydrate 
metabolism? The fact that muscle glycogen is well maintained in diabetes 
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agrees with all that we know on this subject; the fact that there is a re- 
tardation of the resynthesis after exercise explains certain results that have 
been noted. The deficiency of glycogen formation in the diabetic is one 
of rate. The process takes place, but more slowly than in the normal. 
With respect to muscle glycogen, and disregarding for the moment the 
other features of the disease, one must consider the possibility that in dia- 
betes the hyperglycemia may have a compensatory influence. It follows 
that, in its effect on glycogen formation, insulin seems to act as a catalyst 
in accelerating, at a low blood sugar level, a reaction that will take place 
slowly at a high glucose level if the hormone is absent. This must not be 
taken to mean that insulin acts directly to form glycogen. In reviewing 
the relation of insulin to glycogen formation last year, Macleod * concluded 
that glycogen must be influenced secondarily to other changes. This idea is 
compatible with our experiments. The results imply that insulin is not re- 
lated directly to glycogen formation in the tissues since glycogen is formed 
so well in its absence. 

It has been demonstrated in the diabetic animal and in severely diabetic 
patients that there is no elevation of the respiratory quotient during recoy- 
ery from exercise. The R. Q. remains at the fat level and gives no evi- 
dence of carbohydrate combustion. This may be assumed to be the case 
in our experiments and leads to a consideration of the possible sources of 
the glycogen. (1) Lactic acid and hexosephosphate may account for much 
that is formed during the first one or two hours. ‘Thereafter we must con- 
sider (2) that glycogen is formed from glucose, (3) from fat, or (4) that 
it depends on some unknown intermediate product of metabolism. What- 
ever source of glycogen is postulated, the fact remains that its formation 
can occur independently of the oxidation of carbohydrate and in the ab- 
sence of insulin. Certainly in muscle glycogen synthesis after exercise 
there is one phase of carbohydrate metabolism that is independent of insulin. 

If other work supports these facts and implications, perhaps they will 
be of value as one step in a process of elimination. If the large quantity 
of carbohydrate held as muscle glycogen is not primarily involved in dia- 
betes, we may have excluded one false trail in the search for the funda- 
mental disturbance in this disease. 

In transferring these results to clinical diabetes it is noted that the 
mechanism for muscular contraction is preserved in this condition, i.e., in 
the absence of insulin. The breakdown of glycogen during exercise does 
not differ from the normal. The subsequent restoration of glycogen occurs 
without the presence of insulin although the process then requires a longet 
time for completion. The smaller breakdown of glycogen as well as the 
slower recovery may explain why exercise that is not too severe and that is 
followed by adequate rest has been found most beneficial to the diabetic. 
Practically, such considerations are modified by the amount of insulin avail- 
able to the individual. 

To summarize, there exists in the diabetic organism a marked capacity to 
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maintain the muscle glycogen at about the same level as is found in fasted 
normal animals. A comparison has been made of the time relationships of 
glycogen resynthesis after exercise in normal and diabetic animals. It is 
concluded (a) that in the earlier phases of muscle glycogen recovery the 
diabetic animal is similar to the normal, (}) in the later stages, presumably 
involving the conversion of glucose to muscle glycogen, the normal animal 
shows a more rapid resynthesis, although over a 24 hour recovery period 
the degree of glycogen reformation is the same. The probability that this 
phase of carbohydrate metabolism is independent of the action of insulin 
and of the oxidation of carbohydrate has been discussed. 
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ELECTROPHORESIS STUDIES IN CASES OF FOCAL 
INFECTION * 


By L. Woop, M.D.,+ Lioyp B. Jensen, Ph.D., and Wiser E. 
Post, M.D., Chicago, Illinois 


WE were encouraged to undertake an intensive study of a series of cases 
of focal infection because of the development of improvements in the 
methods of identifying sources of infection, and types of bacteria; and of 
determining the presence or absence of antibody formation. Certain im- 
proved methods of vaccine therapy likewise were encouraging. 

We refer to the assistance that has been brought to this field of work 
by the determination of the cataphoretic potential of bacteria, the electro- 
phoretic determination of the effect of serum on bacterial suspensions, and 
the reactions produced in obscure foci by intracutaneous or subcutaneous 
injections of bacterial suspensions and their products. By using these meth- 
ods in studying our cases, we have had better results than in our previous 
experience. 

The data reported here were obtained in bacteriological, biophysical, 
immunological and clinical studies of 215 cases in which focal infections 
were suspected. Our series includes 90 cases of chronic infectious arthritis 
(rheumatoid) ; 70 cases of infectious neuritis and 55 miscellaneous cases 
as follows: herpes zoster 8, encephalitis 5, endocarditis 8, irritable colon 5, 
asthma and bronchitis 10, migraine 8, chronic ulcerative colitis 2, chole- 
cystitis 6, osteo-arthritis 3. 

The cases were taken from a general medical service as they occurred 
in daily practice. After a history and physical examination were completed, 
the case was selected for study if there was any reason to suspect a focus 
of infection or if the study of the case from a standpoint of focal infection 
would lead to a more complete diagnosis. 


BACTERIOLOGY AND ELECTROPHORESIS 


Table 1 indicates the source of the cultures, the number taken for study 
(repeated cultures in many cases) and the number of cases in which strep- 
tococci were the predominating organism. 


* Received for publication July 9, 1934. 
From Rush Medical College and medical service of Dr. W. E. Post at the Presbyterian 


Hospital of Chicago. ; 
+ Wilber E. Post Fellow in Medicine at Rush Medical College, provided by Dr. Frank 


Billings. 
734 


| 

— 
* 
5. 
In 
wa 

‘Ro 
aga 

cult 

i fro 

{ trif 

A 

as | 

| test 

( tre 

brat 

215 

| 
tivit 

am 

this 

char 

obse 

char 

foci 

7 

usua 

| 

| hemc 


ELECTROPHORESIS STUDIES IN CASES OF FOCAL INFECTION 735 


Taste I 


No. of Streptococci as the 
cultures predominating organism 


. Tonsil crypts 420 405 
2. Discharge and washings from nasal accessory sinuses 125 115 
3. Posterior wall of the naso-pharynx 350 333 
4, Apices of devitalized teeth with and without x-ray 

evidence of peri-apical absorption 220 220 

5. Prostatic fluid 70 40 
6, Cervix of the uterus 65 30 
7. Anal crypts 100 40 


Total 1350 1173 


[In a limited number of cases we made bacterial examinations of bile ( which 
was obtained with a duodenal tube), blood, urine, joint fluid and stools. 

The bacteria were grown in the glucose sheep's brain broth devised by 
‘Rosenow.**? The tubes were incubated at 35° C. for 18 hours. Blood 
agar plates were also made of the primary material. The materials for 
culture were inoculated into the media immediately after being obtained 
from the several sources. 

The supernatant fluid from brain broth was carefully poured into cen- 
trifuge tubes and the bacteria present were thrown down in the centrifuge. 
A portion of the whole broth culture and of Mandler filtered broth, as well 
as bacterial suspensions washed in distilled water, were set aside for skin 
tests and for vaccine therapy if needed. In no instance were secondary 
(transplanted) cultures used in these studies. In a total of 1350 glucose 
brain broth cultures (excluding stool cultures) made in the study of these 
215 cases, we isolated streptococci as the predominating organism in 87 
per cent of the incubated broth tubes. 

Measurements of cataphoretic mobilities were made of these bacteria, 
usually streptococci, which were washed twice and suspended in conduc- 
tivity water. The apparatus employed in making these measurements was 
a modified Northrop-Kunitz-Mudd Assembly.* The technic followed in 
this special study is reported elsewhere.*:* All measurements of electrical! 
charges on the suspended bacteria were made at 140 volts, 23° C. 

During the course of study of these 1350 cultures of streptococci, it was 
observed that in certain conditions the bacteria possessed characteristic 
charges of negative electricity. That is to say, streptococci, isolated from 
foci in the several diseases, could be grouped as shown in table 2, on the 
basis of these physical measurements. 

The colonies of streptococci in 10 per cent sheep’s blood agar were 
usually of the oxidizing type, i.e., green producing. A few cultures were 
found to be hemolytic. We did not encounter many “ indifferent” (non- 
hemolyzing-non-oxidizing ) streptococci in our examination. 


* Arthur H. Thomas Company. 
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TABLE II 


P. D. (eiectrical charge ) 


Streptococcal suspensions in mu/sec/140 volts 


from: (circa) 
Chronic encephalitis (5 cases) 16.6 
Neuritis (70 cases) 16.6 
Herpes zoster (8 cases) 16.6 
Chr. inf. arthritis (90 cases) 25.0 
Endocarditis (8 cases) 27.7 
Cholecystitis (6 cases) 31.2 


Other miscellaneous cases Varied widely 


SEROLOGY AND ELECTROPHORESIS 


We used the methods of Shibley ° and of Mellon and Grenquist ° modi- 
fied to meet our needs in studying the antibodies present in sera of patients. 
Serological tests usually fail to reveal antibodies in the sera of patients like 
those reported in this study. It appears that under suitable conditions the 
method of cataphoresis is useful in detecting reactions between antibodies 
and homologous bacteria. Should antibodies be present in a patient’s serum, 
they unite with their specific antigen (bacterial cell). According to North- 
rop,’ the bacterial cell becomes coated with more or less antibody globulin 
and a lowering of electrical charge can be observed. ‘Thus, if several series 
of a serum are diluted 1:50, 1:100, 1: 200, 1: 400, 1: 800, 1: 1600, 
1: 3200, and suspensions of bacteria (e.g., “ neurotropic,” “ arthrotropic,” 
etc.) are added to each row of dilutions and the tubes are then incubated at 
23° C. for eight hours, a union of antibody will take place with a suspension 
of the bacteria which is homologous to that harbored by the patient. Given 
a stock suspension of bacteria with a known pathogenicity and a known 
mobility, it is then possible to detect specific antibodies in a patient’s serum. 
Control sera from normal persons and patients suffering from conditions 
other than those listed here were tested simultaneously in each set-up. 

By means of these physical measurements we were enabled to differen- 
tiate conditions due to streptococcal infections from other infectious condi- 
tions. For example, an infectious arthritis of gonorrheal origin showed 
no antibodies specific for the test suspension of streptococci. Serum from 
cases of arthritis of traumatic or metabolic origin likewise showed no anti- 
body-antigen reaction with our test suspensions. In two cases regarded as 
migraine we observed definite antibody-antigen reactions with suspensions 
of “ neurotropic ” streptococci. In these two cases, streptococci of “ neuro- 
tropic ” mobilities (16.6 mu/sec) were isolated in pure culture from the 
naso-pharynx. Both so-called migraine cases were relieved by establishing 
ethmoid sinus drainage (operative). The reaction between streptococcal 
suspensions and sera is shown in table 3. 


oF Stupy 


In all cases the eradication of possible foci was undertaken first if the 
condition of the patient would permit such procedure. The serum potential 
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III 


Reaction of Normal Serum with Suspensions of Arthrotropic and Neurotropic Streptococci 
as Compared with Sera from Patients with Arthritis (Rheumatoid) and Neuritis 


a 
3 
Pooled normal human serum 
s 
“ 
a 
H 
Pooled normal human serum 


=-Serum from patients with cnr. inf. arthritis 


--Serum from pa nts with neuritis 


| 

Ae in au/sec. at 140 volts and 23° c. 
i, lutions of serum containing suspensions of streptococci 

t=1600 1-800 1-200 I-200- I-160 


i 
6 


was of value here in the cases involving joints or nerve tissue, as organisms 
isolated from these tissues had characteristic potentials. For example, if 
the serum potential was positive in an arthritis case, it was classed as an 
infectious arthritis (green producing streptococci) and the source of the 
infection was sought. 

The potentials of the cultures from the various sources were then taken 
norder to try to ascertain the focus of infection. In this manner tonsils 
were found to be contributory in cases where they might otherwise have 
een missed. In three cases of infectious arthritis the cultures from the 
prostatic fluid had a characteristic potential and the prostate was massaged 
vith relief from the arthritis. Other questionable foci were studied in the 
ame manner. If all cultures gave negative cataphoresis findings and the 
‘lood serum was positive with our stock suspension (arthritis and neuritis ) 
the devitalized teeth were investigated and in most cases removed, even if 
legative in roentgen-ray films. 

Roentgen-ray negative devitalized teeth were removed in 30 cases of 
Neuritis and 20 cases of chronic infectious arthritis where the serum was 
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positive with our stock suspension of streptococci, after all other possible 
foci were eradicated. In such cases, as in all others, the apices of the teeth 
were cultured as described earlier. The following table gives the results 
obtained where both roentgen-ray negative and positive teeth were removed. 


TABLE IV 
Results of 220 Cultures Made from Apices of Teeth (129 Cases) 


Number of arthro- 
Cases with x-ray Number Number of positive | tropic or neurotropic 
evidence of of cultures cultures (short cultures correspond- 
infection d chain streptococci) ing to clinical 
condition 


52 50 
45 42 
40 


Cases with x-ray negative devital- 
ized teeth 


a. Neuritis 
b. Arthritis 


; * Of the 18 cases other than arthritis or neuritis, five cultures were found to be arthrotropic 
in character. These people gave a history of slight attacks of arthritis, but were free of symp- 
toms at the time. 


Our work compares favorably with other investigators as is shown in 


table 5. 
TABLE V 


Results of Cultures Made from Apices of Teeth 


Number of % having 10 
cultures colonies of more 


Haden, R. 

-Ray negative 46.2 
X-Ray positive \ devitalized 62.8 
Vital teeth 48 


% having higher counts 


Rhoads and Dick ® than the controls 
Pulpless x-ray negative 51. 


Austin and Cook 1° Positive Negative 
Vital teeth 4 96 
Pulpless 
X-Ray negative 89 11 
X-Ray positive 94 11 


Henrici and Hartzell 21 


Vital teeth 0 22 


Skin tests were made in all cases with both the organisms and their fil- 
trates, which will be reported later. As 160 of the patients were cases of 
either arthritis or neuritis, the treatment of these two conditions may be 
considered together. The patients were placed on cod liver oil and a high 
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vitamin diet, which was usually low in carbohydrates, as advised by Pem- 
berton. Iron was given if indicated, and sunshine, heat, baths and mas- 
sage were used if possible. Vaccines and filtrates were given intradermally 
(depending on the intradermal reaction) every five days if improvement 
did not follow the use of the other measures, until 10 or 15 injections had 
been given. 

The vaccines were prepared from 18 to 24 hour primary cultures with 
a characteristic electrical potential, and included the products of bacterial 
growth which we considered important because of their usefulness in suc- 
cessful antibody production as found in scarlet fever therapy. The fil- 
trate also was made from a culture of the characteristic organism in 0.2 
per cent dextrose broth which was incubated seven days at 35° C. Intra- 
dermal tests were made and the bacterial suspension or filtrate was used to 
which the patient showed the greatest sensitivity. 

Intradermal injections were made on account of the work of Besredka ** 
Cannon,"* Kahn,"* and others, which showed that immunity could be es- 
tablished by intradermal injections of bacteria and their products. The 
filtrates were used in an attempt to obtain better results than are usually 
obtained from vaccines because toxins and toxoids have been used success- 
fully for such purposes in other diseases as was shown by Dick and Dick *° 
in scarlet fever. 

The results are summarized in table 6. 


TABLE VI 


Results of Treatment 


] | 


Question- 
| Free of Definitely Slightly able or no 
| symptoms | improved improved improve- 
ment 
Arthritis 90 Cases | 
(1) Foci removed only......... 19 5 3 2 0 
(2) Vaccine treatment............ 30 10 17 0 3 
(3) Filtrate treatment........... 40 15 18 3 4 
(4) Diet and hygienic measures af- 
ter removal of foci......... 10 0 2 5 3 
30 40 10 10 
Neuritis 70 Cases 
(5) Foci removed only. .......... 25 20 5 0 0 
(6) Vaccine treatment........... 20 5 5 8 2 
(7) Filtrate treatment............ 25 10 10 4 1 
35 20 12 | 3 


Notes on above: 
(1) In five of these cases the foci were x-ray negative devitalized teeth. 
(2) 20 of these cases had foci removed (12 cases with devitalized teeth x-ray positive). 
3) 25 of these cases had foci removed (15 cases with devitalized teeth x-ray negative). 
(4) All had x-ray positive teeth removed. j 
(5) In 15 of these cases the foci were x-ray negative devitalized teeth. 
(6) All had a focus removed (5 were x-ray negative devitalized teeth). 
(7) 12 had foci removed (10 were x-ray negative devitalized teeth). 
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SUMMARY 


Eradication of foci is the most important factor in the treatment of 
arthritis and neuritis of infectious origin, as was pointed out previously by 
Billings and Rosenow. 

The methods employed increased the percentage of cases in which an 
active focus of infection could be identified. Roentgen-ray negative devi- 
talized teeth are often a focus of infection. 

Homologous filtrates and vaccines may be used with good results in cer- 
tain cases where the patient’s resistance is not too low. In many cases in 
which the removal of foci had not appeared to result in satisfactory im- 
provement, good results followed the use of vaccines and filtrates. 

High vitamin diets, together with accessory treatments such as light, 
heat, exercise, massage, sun baths and rest are always indicated as an aid 
in improving the patient’s general condition. Vaccines or filtrates were not 
used unless the removal of foci and general treatment did not result in suff- 
cient improvement. 

In many cases where the foci were postnasal infections in which surgi- 
cal aid was not indicated (i.e., no definite sinus involvement or not enough 
lymphoid tissue to justify removal), the intradermal use of a filtrate was 


of value. 
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CONSERVATIVE TREATMENT IN OCCLUSIVE VASCU- 
LAR DISEASES OF THE EXTREMITIES: 
RESULTS IN 100 CASES * 


By SAMUEL Pertow, M.D., Chicago, Illinois 

In the past few years the diagnosis and the treatment of peripheral 
circulatory diseases have received a great deal of attention in the medical 
literature. The methods of diagnosis have been fairly well established, 
but in the field of treatment, especially of the occlusive vascular diseases, 
there is still considerable controversy among the advocates of the various 
forms of therapy. 

There is no specific cure for vascular occlusion of the extremities. All 
that we can hope to do with our present methods of treatment is to aid the 
development of a sufficient collateral circulation in its race with the occlusion 
of the primary vessels. We know that in a large number of individuals 
occlusion of the primary vessels takes place without the development of 
symptoms of ischemia because of the good collateral channels already pres- 
ent, and that in the majority of patients with symptoms who seek relief a 
sufficient collateral circulation can be established if conservative treatment 
is started early. Because of these facts the treatment has been ultracon- 
servative in most clinics. Good results have been obtained with almost all 
of the modern forms of therapy. 

In the Peripheral Circulatory Clinic of the Michael Reese Hospital we 
have tried to select the types of cases to be treated by the various methods. 
In this article we wish to report our observations as to the indications for, 
and our results with the different methods of treatment in 100 cases of 
organic occlusive vascular disease that have been under our care for six 
months or more. 

All patients with a diagnosis of occlusive vascular disease are observed 
for a period of four weeks and placed on a régime consisting of rest, con- 
trast baths and Buerger’s exercise several times daily, and heat locally in 
the form of a baker at home. Tobacco smoking is stopped and two or three 
diathermy treatments of one hour each are given to both extremities weekly. 
At the end of this period of observation the patient is reexamined. If some 
improvement in the condition of the extremities has taken place, if the feet 
are warmer and less painful and if the patient can walk a longer distance 
than before, this simple treatment is continued. If there is no improvement 
a more radical therapy is instituted. We have found that the great majority 
of our cases of senile arteriosclerosis without gangrene, some cases with 
diabetic arteriosclerosis and a few very early cases of thromboangiitis ob- 

* Read at the Chicago meeting of the American College of Physicians, April 19, 1934. 


From the Peripheral Circulatory Clinic of the Michael Reese Hospital. 
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literans will improve on this management. By means of the contrast baths 
and the Buerger’s exercise the tonus of the capillary bed, which is lost in 
the late stages of arteriosclerosis and in almost all cases of thromboangiitis 
obliterans, is improved. The heating of the extremity by the baker and 
the diathermy treatments causes a relaxation of the vasospasm which usually 
accompanies organic occlusion of the peripheral vessels.! The effect of 
tobacco smoking on the peripheral arterial circulation has been studied by 
a number of authors who have shown that it will cause peripheral vasospasm 
and may predispose to thrombosis.*_ In our experience tobacco smoking has 
been found to delay the improvement of the circulation very materially and 
to predispose to recurrence of the symptoms. 

We believe that the excellent results obtained by this therapy in a very 
high percentage of cases of senile arteriosclerosis but in only a few of the 
cases of thromboangiitis obliterans can be explained by the differences in 
the pathology of the two conditions. Arteriosclerosis is a chronic degenera- 
tive condition and the narrowing of the vessels takes place over a period of 
years. The tissues become accustomed to the slow diminution of the blood 
supply so that a very slight improvement in the collateral circulation may 
be sufficient to restore the normal functions. Thromboangiitis obliterans 
is a more acute inflammatory disease. The thrombotic process spreads 
continually to new vessels and there results a relatively sudden removal of 
the blood supply from the tissues. This progressive occlusion proceeds at 
a more rapid rate than can be compensated by the development of the col- 
lateral circulation by the methods described. 

The patients that do not improve on this régime are given a more 
radical form of treatment such as typhoid vaccine or hypertonic sodium 
chloride solution intravenously. If there is any contraindication to either 
of the above we resort to acetylcholine or tissue extract injections given 
intramuscularly. The form of treatment used depends upon the degree of 
vasospasticity as determined by the vasomotor index of Brown,* or by the 
nerve block method,* in which the rise in temperature of the big toe is 
determined after anesthetization of the posterior tibial nerve with procaine. 

We have found that the cases with a high degree of vasospasticity will 
improve best on typhoid vaccine given intravenously, probably because of 
the fever produced and the peripheral vasodilatation. The vaccine is given 
every five to seven days. We start with 25 million of the killed bacteria 
(T. A. B.) and increase by 15 to 25 million at each dose until a good febrile 
reaction is obtained. A course of 10 to 12 injections is given and after a 
rest of four to six weeks this is repeated. Following each intravenous in- 
jection of the vaccine there is a latent period of one to two hours. This is 
followed by a chill which lasts for about two hours and then by a rise in the 
body and the skin temperatures which lasts from 12 to 72 hours. The 
greatest objection to this treatment is the chill, which, however, has been 
obviated to some extent by the use of typhoid “H” vaccine. Typhoid 
vaccine given intravenously is contraindicated in patients with myocarditis, 


severe arteriosclerosis, hypertension and debility. 
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In patients with little or no vasospasticity and in whom the ischemia 
is due to an organic vascular occlusion only, as in marked arteriosclerosis 
and in late thromboangiitis obliterans, hypertonic sodium chloride solution 
given intravenously has been of great value. We start with 150 c.c. of a 
5 per cent solution every two or three days, and increase the dose gradually 
until the patient is receiving 350 c.c. at each injection. When properly 
prepared and given, the sodium chloride solution causes a flushing of the 
skin and a rise in the temperature of the toes of 1 to 2 degrees Centigrade 
without any rise in the body temperature. This local temperature increase 
persists for about 8 to 12 hours. We believe that the good effects of this 
treatment are due to the lowering of the blood viscosity and the increased 
blood volume which cause a more rapid blood flow through the extremities 
and possibly a mechanical stretching of the small blood vessels. Occa- 
sionally there is obliteration of the vein at the site of the injection wen 
the 5 per cent solution is used. In these cases a 3 per cent solution of the 
sodium chloride can be used without injury to the vein. The contraindi- 
cations to this form of therapy are the same as those to the typhoid vaccine. 

We have used acetylcholine and tissue extract with fair results in a few 
cases of arteriosclerotic ischemia and thromboangiitis obliterans. The acet- 
ylcholine is injected intramuscularly or subcutaneously in doses of 0.1 gram 
to 0.2 gram and causes a peripheral vasodilatation and a rise in the skin 
temperature of 1 to 3 degrees Centigrade, depending upon the degree of 
vasospasticity present. The rise in the temperature of the skin occurs four 
to six hours after the injection without an accompanying rise in the body 
temperature, and lasts usually four to eight hours. The acetylcholine stimu- 
lates the parasympathetic nervous system and acts as a powerful vasodilator. 
For this reason it acts best in cases with a marked vasospastic element. The 
tissue extracts seem to act in a manner similar to that of the typhoid vaccine 
but not as violently. 

Deep roentgen therapy in the region of the lumbar sympathetic chains 
was given in several cases which did not improve on any of the other forms 
of treatment. Of the 11 cases treated two improved after a course of six 
treatments. The mechanism of this reaction is probably through an in- 
hibitory effect upon the sympathetic ganglia. Others ° have reported similar 
results, 

We have had very little experience with passive vascular exercise by 
means of external pressure changes as advised by Reid and Hermann and 
by Landis—not enough experience to hazard an opinion. It seems to be a 
logical procedure for use as an aid in the development of a sufficient collateral 
circulation. 

One of the most important problems in the treatment of peripheral 
circulatory disturbances is the control of the pain which is frequently present. 
In the mild cases in which there is pain only on walking and in those in 
which there is slight continuous pain, resting the extremities in the dependent 
position and the use of mild sedatives are sufficient. Very often in those 
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patients who have pain in the extremities at night one will find that the 
angle of circulatory sufficiency is less than 90°. Apparently the pain is due 
to the cumulative ischemia and anoxemia of the tissues when the extremi- 
ties are held horizontally during sleep. In such cases relief can be obtained 
by simply elevating the head of the bed so that the feet are below the angle 
of circulatory sufficiency during rest. The improvement in the circulation 
as a result of the various methods of treatment described above, the help of 
narcotics and the effects of a vasodilating drug such as nitroglycerine may 
together suffice to relieve the pain of even the more severe cases. However, 
in cases with ulceration and gangrene of the toes, more radical measures 
for the relief of suffering are necessary. The pain is of a severe gnawing 
character, is constantly present and is marked by frequent agonizing exacer- 
bations. It may become so unbearable at times that the patients will 
actually beg for an amputation of the extremity. In such individuals we 
have found that peripheral nerve block either by injection of alcohol directly 
into the trunk or by crushing or cutting the nerve will give relief lasting 
from three to 12 months.° During this period conservative treatment is 
continued. The nerve block may be repeated if necessary. 

In addition to the anesthesia following a nerve block there is in almost 
all cases a vasodilation and a rise in the skin temperature in the anesthetized 
area which may be as high as 4 degrees Centigrade. This improvement in 
the local circulation from nerve blocking, without other treatment, will bring 
about healing of long standing subungual infections and small ulcers of the 
toes in the majority of cases within one or two weeks after the operation. 
Frequently the spread of gangrene is limited and the formation of a line 
of demarcation is hastened. 

Another minor operation which we have found to relieve pain and to 
improve the circulation is popliteal vein ligation. This causes a slight con- 
gestion and a dilatation of the vascular bed. It is a logical procedure in 
those cases of organic vascular occlusion in which only the artery is nar- 
rowed, as in arteriosclerosis. It is of no value in thromboangiitis obliterans 
and in cases in which the communicating veins between the deep and super- 
ficial venous systems are incompetent. 


COMMENT 


The results obtained by conservative management in 100 cases of oc- 
clusive vascular disease that have been followed in our clinic for six months 
or more are shown in the accompanying table. Of 56 cases of arterio- 
sclerotic ischemia 41 cases, or 73 per cent, improved to such an extent that 
they were able to return to their former occupations. Of 44 cases of 
thromboangiitis obliterans 30 cases, or 68 per cent, improved. The duration 
of treatment varied from two months to two years. Twenty-nine per cent 
of all cases did not improve at all or have actually grown worse while under 
treatment. Nine per cent of all cases required amputation of an extremity. 
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Of these, four had ulceration or beginning gangrene when the treatment 


was begun. 
TABLE I 


Results of Conservative Treatment 


Not 


Improved Improved* 


Diagnosis 
Ampu- 
tations 


Diath.| Nerve 
% etc. | NaC ay | Block 


Misc. 


Arteriosclerosis 56 73% | 30 5 
Thromboangiitis 44 68% . § 4 
obliterans 


100 1%| 3 | 2 9% 


* Patients that did not improve had courses of all forms of therapy listed. 

+ No other therapy but nerve block was used in these cases. (Peripheral nerve block was 
performed as an aid in the control of pain in 9 other patients who then improved on the various 
forms of conservative treatment listed.) 

t Acetylcholine. 

§ Tissue extract. 


Our experience has been that there is a definite indication for the use 
of each of our present methods of conservative treatment in peripheral! 
circulatory disturbances. The best results can be obtained by proper selec- 
tion of the therapy in each case. No method is a cure in the true sense 
hecause we cannot stop the process of vascular occlusion. ‘The patient must 
remain under observation indefinitely. 

One of the greatest difficulties in using any of our present conservative 
methods is the cost. The treatment must be given over a period of months 
and sometimes years, and in most cases the patient cannot work during this 
time. For this reason the author believes that a more radical form of 
therapy such as sympathectomy may be justifiable on economic grounds in 
some of the cases. Although this operation is a very radical procedure and 
does not cure the vascular occlusion or stop its spread, the resulting vaso- 
dilatation gives the patient a maximum of blood supply to the extremities 
at all times. 
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A NOTE ON THE POSSIBLE RELATION OF BLOOD 
GROUPS TO AGE AND LONGEVITY * 


By WILLIAM WASHINGTON Graves, M.D., F.A.C.P., St. Louis, Missouri 


THE purpose of this note is to point out hitherto unrecognized possi- 
bilities of blood-group investigations in relation to problems of human 
constitution. 

In 1901, K. Landsteiner * found that blood-group formation is physio- 
logical, independent of pathological processes. ‘This epoch-making dis- 
covery, together with the findings of E. von Dungern and L. Hirszfeld,* 
showing that groups A and B are transmitted as dominants, stimulated much 
additional research on the problems of serology, heredity, anthropology, 
paternity and constitution. The distribution of blood groups (O, A, B 
and AB) has been investigated in man, apes, monkeys, other mammals and 
in fowls, and they have been found in varying percentages in practically all 
human races and stocks. They are in daily use in preventing death and 
prolonging life through the procedure of blood transfusion, and in question- 
able paternity they have received recognition in the courts. In 1926, L. 
Hirszfeld,* in a monographic treatise, ‘On Constitution Serology in Con- 
nection with Blood-Group Investigations,”” stressed the importance of fur- 
ther research. There is now considerable, yet contradictory, literature on 
the relation of blood groups to the problems of human constitution. 

Since the problems of constitution deal primarily with those innate char- 
acters which largely preserve individual identity, it is safe to say that only 
those characters which are classifiable into discernible types in the living and 
which, after type differentiation, remain permanent or relatively so, through- 
out the life span, may be useful in the problems of human constitution. The 
results of all investigations show that blood groups are innate and indicate 
that, after type differentiation early in life, the group inherited by the person 
remains permanent, regardless of disease and other environmental influ- 
ences.*** Therefore further research on the relation of blood groups to 
problems of human constitution may be of great promise, although the 
recorded results, thus far, are contradictory. May not the reasons for such 
results be found in the lack of uniformity in technical details, race, stock 
or even community differences, inadequate numbers and controls and pos- 
sibly in the fact that blood groups have not yet been studied in relation to 
age and longevity factors? 

The relation of heredity to longevity has long been recognized and given 
some consideration by physicians under the heading family history, and this 

* Read before the Society for Experimental Biology and Medicine (Missouri Section) 


May 9, 1934. 
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relation receives constant actuarial consideration. Genealogical and other 
studies show that longevity is heritable not only in man but in lower forms.’ 
In summing up his mathematical discussion on the relation of heredity to 
duration of life, Pearl® states, it “indicates that from one-half to three- 
fourths of the death rate is selective in character, because that proportion 
is determined by hereditary factors. Just in proportion as heredity deter- 
mines the death rate so is the mortality selective.” Obviously the known 
relation of heredity to longevity, whatever its magnitude may be, has a 
definite place in the problems of human constitution. But before this rela- 
tion can be useful in these problems, the types of inherited characters must 
be shown to remain permanent or relatively so, after type differentiation, 
and their possible age incidences must be investigated. The only investiga- 
tions of inherited character-types in relation to age and longevity recorded 
in the literature are those on human scapulae. 

A brief summary of the writer’s studies, based primarily on human 
scapulae, will indicate the possibilities of similar studies of other inherited 
character-types and among these, blood groups. Incident to family studies 
in 1906, he was led to classify the scapulae of man and some other mammals 
into convex and scaphoid (straight, concave and mixed) types (figure 1). 
Observing in 1907, that convex types predominate in the old and scaphoid 
types in the young, he was led to investigate the origin, permanence, distri- 
bution and age incidence of scapular types, as well as their possible relation 
to longevity.*** His investigations show that: in man, the range in varia- 
tion of scapular types is from the extremely convex through the straight to 
the extremely concave; their origin is primal; in man, they are transmitted 
with unusual constancy, regardless of sex, the scaphoid (straight, concave 
and mixed) types as dominants; they are differentiated in man in prenatal 
life; they remain permanent in type in man throughout the life span, re- 
gardless of aging processes, nutrition, health, disease, occupation and other 
environmental influences; they are found in varying percentages in the 
remains of ancient and modern man and of some other mammals ( gorilla, 
orang, chimpanzee, armadillo, bat, et al.) ; they are present in man in varying 
percentages in the excellently, well and poorly adaptable, regardless of age, 
race, stock and body build; in similar age periods, they may be present in 
varying percentages in different communities of the same race or stock; 
and that in healthy and sick groups, representing successive age periods from 
childhood to old age, the percentages of convex types increase, while those 
of scaphoid types decrease. His more recent figures on the age incidence of 
scapular types in white stocks based on approximately 15,000 grammar school 
and orphan asylum children and 4,000 inmates of homes for the aged are 
approximately as follows: six to 15 years: scaphoid types 65 per cent, convex 
types 35 per cent; 60 years and over: scaphoid types 35 per cent, conver 
types 65 per cent. 

Since investigations in various directions, including follow-up, lead to 
the conclusion that scapular types remain permanent throughout the life spam, 
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Fic. 1. Photographs of six pairs of scapulae from white males in the age period 40-49, 
derived from dissection-room material, Laboratory of Anatomy, Western Reserve University 
School of Medicine, Cleveland, Ohio. The three pairs on the left (convex, straight and 
concave types) in the order named from top to bottom are typical “ pure” types, i.e., each 
bone of each pair is of the same type. The three pairs on the right are “mixed” types 
(convex + concave, straight + convex and straight + concave) in the order named from 
top to bottom. “ Pure” straight, “pure” concave and “mixed” types are designated 
scaphoid by the author. His classification is based primarily on the relation of the greater 
portion of the vertebral border below the scapular spine to a straight line and secondarily on 
anumber of correlated characters peculiar to each type. (See reference 10.) 
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the only tenable explanation for their age incidence is: better adaptability, 
less morbidity, greater longevity among the bearers of the convex than among 
the bearers of the scaphoid types. This explanation finds support in the 
writer’s figures and in the communicated figures of others,****'****! show- 
ing that in the groups studied in similar age periods there are approximately 
114 to 214 times as many convex types in healthy groups (public school and 
university students, army applicants and American Expeditionary Force 
men) as in sick groups (feeble-minded, insane, tuberculous and prison). 
Whether the types of other inherited characters will show similar age 
incidences in relation to the problems of constitution (adaptability, mor- 
bidity and longevity) cannot be known until such types have been inves- 
tigated in a similar manner. 

Since blood groups had not been investigated in relation to age and 
longevity, and since it seemed that investigations of their possible age in- 
cidence might reveal the presence or absence of such relations, investigations 
were begun in 1933 by Mr. H. C. Pulley, Assistant, Department of Bac- 
teriology and Dr. J. B. Mitchell, Jr., Instructor, Department of Pharma- 
cology, St. Louis University School of Medicine and Sister Mary Francis, 
Technician, University Hospital. The investigations of Sister Mary 
Francis deal with healthy and with hospitalized and out-patient material 
(white males and females) in successive age periods from birth onward. 
The results of her investigations will be published elsewhere. Those of 
Pulley and Mitchell are with white male freshmen and sophomores in the 
Medical School and ambulatory white male inmates of the St. Louis In- 
firmary (Alms House). The results of their investigations, thus far avail- 
able, arranged according to the international classification, are as follows: 


Age O A AB 
Period Total No. % No. % , No. yy) 


Fresh.—Soph. 
22-26 Yrs. 9 281 115 40.9 112 39.9 d a3 3 


60+ Yrs. 9 509 232 46.4 203 40.6 48 9.6 3.4 


Percentage In- | Percentage In- | Percentage De-| Percentage De- 
crease 13.9 crease 1.7 crease 28.8 crease 40.4 


As far as known, the first investigations on the possible age incidence of 
blood groups are those of Pulley and Mitchell and those of Sister Mary 
Francis. Pulley’s and Mitchell's results, thus far, are based on admittedly 
small numbers, and while the number and percentage differences in relation 
to age are comparable they are not conclusive, even for the age periods 
represented. However, the known age incidence of scapular types and its 
explanation suggest the possibilities of further blood-group investigations 
in relation to age. Such investigations by many workers with large num- 
bers, representing healthy and sick groups of different races or stocks and 


dif 
an: 
So, 
het 
the 
tut 
inn 
thei 
Moy 
of b 
1. 
4, 
5. 
6. - 
7. 
9 - 
— 
| 
16, 
b 
T 
ai 
di 
la 


RELATION OF BLOOD GROUPS TO AGE 751 


different communities of the same race or stock, may disclose definite 
answers to the questions: Is there an age incidence of blood groups? If 
so, can it, like that of scapular types, be explained on the known relation of 
heredity to longevity? Affirmative answers to these questions will enlarge 
the usefulness of blood groups in relation to the problems of human consti- 
tution, as these are expressed in innate predisposition to health or disease, 
innate capacities for living and adaptability in general. 


The writer wishes to thank Mr. H. C. Pulley and Dr. J. B. Mitchell, Jr., for the use of 
their figures and to express his appreciation of the encouragement given him by Professors 
Moyer S. Fleisher and John Auer in the effort to stimulate further research on the relation 
of blood groups to problems of human constitution. 
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THE HISTORY OF THE INVENTION AND DEVELOP- 
MENT OF THE STOMACH AND DUODENAL TUBES * 


By Joun R. Patne, M.D., Minneapolis, Minnesota 


PRECURSORS OF THE STOMACH TUBE 


UNLIKE many of our simpler medical and surgical instruments, mention 
of the stomach and duodenal tubes is not to be found in the classical writ- 
ings of the ancient Greek and Arabian physicians. The history of the duo- 
denal tube goes back only some 40 years while the somewhat uncertain origin 
of the stomach tube may be placed at about 144 years ago. Precursors of 
the stomach tube, however, were in common usage as early as the days of 
Imperial Rome. 

In the time of the Emperor Claudius, it was common practice at the end 
of a feast or banquet to serve an emetic, the “ vomitiom,” ** with the dessert 
which when effective gave a sense of well-being and permitted the partakers 
to straightway begin another feast. The amount of emetic given seems to 
have varied considerably, for often as not it produced merely an uncomfort- 
able sense of nausea or an intractable vomiting even after the stomach be- 
came empty. Passing the finger into the posterior pharynx was another 
method quite commonly used by the Romans. <A more refined means of 
emptying the stomach came in to favor with the use of the “ pinna.” This 
was a feather or group of feathers dipped in iris or cypress oil used to tickle 
the soft palate and posterior pharynx. Indeed, Agrippina is said to have 
had Claudius murdered by bribing his physician to use poisoned feathers. 

During the middle ages, under different social customs the demand for 
agents by which the stomach could be emptied was not so great but was still 
present due to the popularity of poisoning as a means of murder. Orribasius 
recommended that a long leather glove finger, the lower end stuffed with 
wool, be pushed down the throat. Hieronymus Mercurialis advised the use 
of a long leather strip called “ lorum vomitorium.” This was coated with 
several unappetizing substances, the basis of which was tannic acid. One 
end of this was swallowed and the other held outside the mouth. 

About the middle of the seventeenth century there appeared in Europe 
a new and rather curious instrument which was received in Germany very 
enthusiastically. Various names were given to it, such as “ magenkratzer,” 
“magenraumer,” magenburste.” ** A rather voluminous literature ex- 
tending over 90 years sprang up concerning the indications for and technic 
of its use. These stomach brushes constructed of whale bone arched in 
almost a half circle were tipped with an ivory bead and tufts of horse hair, 
silk or linen. Heated controversies raged at times concerning the propriety 

* Received for publication April 23, 1934. 
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of their use. In some localities they were publicly owned and kept in either 
the parish church or convent. In other places their use was forbidden by 
law. 

I do not suppose we know definitely who first passed a tube into the 
human stomach or for what purpose, but there are many suggestive refer- 
ences that it was done before the time of Physick, who by most writers is 
credited with the invention of the stomach tube and pump in 1800. It 
would seem probable that such intubations were not done prior to the Dutch 
physician and chemist Van Helmont * who first made flexible catheters of 
leather soaked in resin in 1646. Boerhave * (1668-1738), another Dutch 
physician, was the first to suggest that a flexible tube be passed into the stom- 
ach for medical purposes, but we have no record that he ever did what he 
recommended. 

In the Philosophical Transactions (Vol. 66) appeared a paper by John 
Hunter, read March 21, 1776. ‘This paper, entitled ‘ Proposals for the 
Recovery of Persons Apparently Drowned,” contains the following: “ It 
will certainly prove advantageous if the same kind of steams (i.e., steam of 
volatile alkali, or warm balsams and essential oils) can be conveyed into the 
stomach, as that seat of universal sympathy will be aroused by such means. 

‘“ Secondly a syringe with a hollow bougie or flexible catheter of suff- 
cient length to go into the stomach, and convey stimulating matter into it, 
without affecting the lungs.”’ 

Whether anyone ever carried out these directions we do not know, but 
in 1790 this same John Hunter reported a case to the Society for Improve- 
ment of Medical and Chirurgical Knowledge as follows: 

“ A case of paralysis of the muscles of deglutition, cured by an artificial 
mode of conveying food and medicines into the stomach.” I will quote the 
description of the instrument he used as he gave it. 

“ The instrument made use of was a fresh eel skin of rather a small size, 
drawn over a probang, and tied up at the end, where it covered the sponge, 
and tied again close to the sponge, where it fastened to the whale bone, and 
asmall longitudinal slit was made into it just above this upper ligature. To 
the other end of the eel skin was fixed a bladder and wooden pipe, similar 
to what is used in giving a clyster, only the pipe was large enough to let the 
end of the probang pass into the bladder without filling up the passage. ‘The 
probang thus covered was introduced into the stomach, and the food and 
medicines were put into the bladder and squeezed down through the eel skin.” 

On the basis of the above evidence I think we must credit John Hunter 
with the first recorded use of a stomach tube, but in 1797 Alexander Munro 
III delivered as his graduation dissertation at the University of Edinburgh 
a paper entitled “‘ De Dysphagia.” In this paper he questioned the priority 
of Hunter and stated that in 1767 his father had used a flexible tube of 
coiled wire covered with leather to remove dangerously fermenting fluids 
and gases from the stomachs of cattle. 

Baron Larrey, Napoleon Bonaparte’s Surgeon-General, recounts in his 
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““Memoirs’”’ the use of stomach or esophageal tubes to feed patients with 
tetanus and how in the case of Marshall Murat such tubes had to be used 
to feed him because of a severe wound in his neck. It is very doubtful, 
however, if he ever passed the tubes into the stomach for he states that the 
position of the tube was determined before feeding by injecting a few drops 
of water to see if the patient coughed. 

Dupuytren and Renault in Paris had followed up Boerhave’s suggestion 
that a flexible stomach tube would be a practical and useful instrument and 
by 1803 had perfected an instrument and published a description of it. | 
have been unable to find evidence that they ever used the instrument except 
on experimental animals. 


£ARLY APPLICATION OF STOMACH TUBES FOR THE REMOVAL OF POISONS 


Philip Syng Physick, a Philadelphia surgeon, knowing nothing of the 
preceding work, began to advocate washing out the stomach with a tube and 
syringe in cases of poisoning in 1800. Such recommendations appeared in 
his lectures to the students at the University of Pennsylvania and his nephew, 
Dr. Dorsey, had special tubes constructed for that purpose in Paris in 1803. 
Dorsey tried the procedure in 1809 but was unsuccessful in saving his pa- 
tient. The first article on the subject by Physick appeared in The Eclectic 
Repertory and Analytical Review, Vol. 3, 1813. He related how on June 6, 
1812, he was called to visit twins, three months old, who, having whooping 
cough, were each given one drop of laudanum by their mother to ensure a 
good night’s sleep. The cork had been left out of the laudanum bottle for 
some time and evaporation had increased the strength of the tincture so much 
that both babies became comatose with morphine poisoning. Physick, feel- 
ing sure they would die, used a urethral catheter and syringe to wash out 
the stomachs of both infants. One died, but the other completely recovered. 

This is the first authentic record we have of a tube being used to remove 
noxious or poisonous substances from the human stomach. It will be re- 
membered that Hunter used the tube only to convey medicines and food into 
the stomach. 

On May 29, 1822 Mr. Jukes, an English surgeon of Westminster, pub- 
lished in an obscure periodical, the Gazette of Health, a description of what 
he called ‘a stomach pump.” It was made of a two-foot rubber tube one- 
quarter inch in diameter. The distal end had several perforations and an 
ivory bead at the tip. To the proximal end was attached an elastic bottle 
also made of rubber. Jukes advocated the use of this instrument in cases 
of poisoning to empty and wash out the stomach. He had experimented on 
dogs and himself to prove its effectiveness. In fact on oné occasion he took 
10 ounces of laudanum into his stomach and evacuated it without harm 
to himself. In the fall of 1822 two papers were published in the London 
Medical and Physical Journal. One in September was by a Mr. Bush of 
Frome, the other in November by Mr. Jukes. 
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These papers described an instrument to be used for washing out the 
stomach in cases of poisoning. Both instruments were rubber tubes of sim- 
ilar make, but in place of the elastic bottle used by Jukes, Bush advocated the 
use of asyringe. Jukes immediately claimed priority on basis of his earlier 
publication in the Gazette of Health. Sir Astley Cooper became interested 
in what everyone in England considered to be a new invention. At his lec- 
ture at St. Thomas Hospital, Wednesday, December 10, 1823 he had Jukes 
appear and demonstrate his new instrument. The tube employed was con- 
nected with a special syringe made by Mr. Reed of Kent. This was consid- 
ered a great improvement over the original instrument made by Jukes in 
1822 because of the special construction of two valves which eliminated the 
necessity of removing the syringe from the tube. 

With this lecture Garrison says the procedure of gastric lavage in cases 
of poisoning became definitely established in English medical practice. 
Thus we see that by 1823 the stomach tube had been “ invented ”’ in France, 
England and the United States and, as far as can be determined, without 
knowledge of what had occurred in the other countries. 

It is hard to understand how such a useful and at times life saving pro- 
cedure as gastric lavage once having come into use could be so neglected and 
forgotten as seems to have been the case at the middle of the nineteenth cen- 
tury. The only improvement in the construction of stomach tubes or in 
their use from the time of Jukes’ publications in 1823 to Kussmaul’s classic 
paper in 1869 was the suggestion of Arnott in 1829 and Somervail in 1832 
that siphonage be used in gastric lavage instead of forceful suction. 


MopERN DEVELOPMENT IN THE CONSTRUCTION AND USE OF THE 
STOMACH TUBE 


To Kussmaul we must give credit for reviving a clinical interest in the 
stomach tube. Through contact with Bowditch of Boston he was ac- 
quainted with a model of the stomach tube and pump constructed by Dr. 
Wyman, also of Boston. Bowditch had used this to aspirate empyema 
cavities. He gave Kussmaul the specifications and the latter had the instru- 
ment maker, Fischer of Freiburg, make such a pump. On July 22, 1867, 
Kussmaul made a diagnosis of gastric dilatation due to pyloric ulcer on a 
peasant girl of 25 named Marie Weiner. Using the “ American pump ”’ 
he treated this patient by frequently emptying and lavaging her stomach. 
The patient recovered. By 1869 he had treated 12 similar cases and wrote 
his famous paper entitled “ Uber die Behandlung der Magenerweiterung 
durch eine neue Methode mittelst der Magenpump.” This paper received 
a wide circulation and had a profound influence on the treatment of gastric 
disease throughout Europe and America. B. B. V. Lyon says that this 
paper was directly responsible for Billroth’s interest in gastric surgery. 
Possibilities for the diagnosis and treatment of gastric diseases were seen 
immediately and the improvements in the instruments by which they could 


be made soon began to appear. 


1 
] 


756 JOHN R. PAINE 


Theodore Jurgensen in 1870 reminded the profession again of the pos- 
sible dangers of forceful suction during gastric lavage and emphasized the 
practicability and simplicity of siphonage. Auerbach and Ploss indepen- 
dently developed double recurrent stomach tubes in 1870. Their tubes had 
the disadvantage of being large and causing the patient considerable dis- 
comfort when used, but gastric lavage could be done more thoroughly and 
more rapidly. 

In 1871 Leube saw clearly the diagnostic possibilities for studying gastric 
physiology by using the stomach tube. It was he who first suggested the 
test meal. In 1874 Ewald and Oser developed stomach tubes of soft pliable 
rubber and of smaller caliber than had been used heretofore. Up to this 
time stomach tubes, while flexible after a fashion, were stiff and hard and 
entailed in their passage a considerable unavoidable discomfort to the patient. 
It was considered necessary to employ a stiff tube because of the force 
which was used in its passage. No cooperation was expected from the 
patient. A few soft pliable tubes had been used but were always inserted 
with a stylet or mandarin. Ewald and Oser first showed that soft rubber 
tubes could easily be passed without stylets if the coOperation of the patient 
could be secured. How much this meant to the patient in the way of in- 
creased comfort can easily be imagined. 

Our tubes of today are practically the same as those used by Ewald and 
Oser. The quality of the rubber is better but the principles of construction 
and the technic of insertion and use are the same. Suggested improvements 
have not ceased to appear but with one or two exceptions have not been ac- 
cepted by the profession as practical or worthwhile. Marcy in 1883 empha- 
sized that in double recurrent tubes the efferent tube must always be larger 
than the afferent one. The last important change in the construction of 
the stomach tube was made by Rehfuss in 1914. This tube was in fact 
merely a variation of Einhorn’s duodenal tube used to obtain samples of gas- 
tric contents for examination. It is not suitable for therapeutic purposes 
and has in no way replaced the larger caliber tubes for lavage. 


Earty ATTEMPTS AT DUODENAL INTUBATION 


The impetus which medical thought received from Kussmaul’s paper 
can scarcely be overemphasized. Throughout the world investigators set 
about to study the physiology and pathology of the stomach, and it is not 
strange that soon experimentation began in an effort to make the duodenum 
and its secretions available for examination and analysis. The duodenal 
tube in contrast to the stomach tube was entirely an American development 
and a direct result of this desire to reach the duodenum for diagnostic 
purposes. Before the invention of the duodenal tube in America, Boas and 
Boldyreff in Europe tried to obtain duodenal secretion; Boas, by massaging 
the right upper quadrant of the abdomen, tried to cause a reflux of fluid 
through the pylorus; and Boldyreff, by giving fatty meals, tried to obtain 
the same results as an effect of normal physiology. That they succeeded 
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in some cases is undoubtedly true but neither method was practical or reliable. 

The American, Fenton B. Turck, presented to the International Medical 
Congress at Rome in 1894, a curious and complicated instrument which he 
called the “ gyromele.”” This was a revolving flexible steel cable tipped with 
a spiral spring and sponge. This cable was encased in a rubber tube and 
at the proximal end fitted with a drill arrangement to enable it to be rapidly 
rotated. Originally designed to outline the stomach by palpation through 
the abdominal wall, this instrument went through many modifications and 
with it Turck claimed to have intubated the duodenum and obtained duo- 
denal secretions, although few men other than himself ever used it. 

J. C. Hemmeter * of Baltimore in 1896 reported certain experiments he 
had carried out in an attempt to intubate the duodenum. He first passed a 
balloon into the stomach. This was roughly in the shape of the stomach 
with a groove running along the lesser curvature. Through this groove a 
rubber tube was passed into the duodenum. To prove that the tube actually 
entered the duodenum, Hemmeter took roentgen-rays of the tube in place. 
But this again was an impractical and cumbersome procedure and created 
but little interest until brought into controversy 14 years later after Einhorn 
and Gross presented their simple duodenal tubes. 

The German, F. Kuhn, had worked with Hemmeter at Baltimore in 
1895-1896 and had assisted him with the experiments mentioned above. 
With a rubber covered steel spiral he tried to catheterize the pylorus directly. 
After returning to Germany he developed the method further and wrote a 


description of it in 1898. In general, this method was not considered re- 
liable or practical and never received the attention which its inventor thought 
it deserved, but it is no doubt true that Kuhn frequently was able to reach 


the duodenum with his spiral tube. 


THE INVENTION AND DEVELOPMENT OF THE MODERN DUODENAL TUBE 


In 1909, almost simultaneously Maurice Gross and Max Einhorn *™* 
presented to the medical profession a simple method of obtaining duodenal 
secretions. Einhorn proposed a small metal olive or capsule perforated and 
attached to a long thin rubber tube. The capsule was to be swallowed in 
the evening and the peristalsis of the stomach allowed to carry the tube into 
the duodenum. Aspiration of fluid was to be done with a syringe. Gross 
also proposed a tube with a perforated metal capsule. This tip was more 
than twice as heavy as Einhorn’s and he depended upon gravity as well as 
gastric peristalsis to carry the tube to the pylorus and into the duodenum. 
To accomplish this he recommended that the patient lie on his right side 
after the tube had been swallowed. 

As Kussmaul in 1869 had begun a new era in the study of gastric disease, 
so Einhorn and Gross initiated another period of experimentation and study 
of gastrointestinal pathology. Internists were the first fully to grasp the 
Significance of the opportunities afforded by this simple new instrument. 
Its use quickly spread to Europe, and literally dozens of men began to use 
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it extensively. The literature on the subject after 1910 is voluminous. 
Each one who used the duodenal tube seems to have thought that he could 
improve on its construction or on the technic of its use. As a result, be- 
tween 40 and 50 different duodenal tubes are described in the German, 
French, and English literature. The majority of them, however, are but 
variations of the original tubes and most of them employ the principle of 
a weighted tip and narrow soft rubber tube. The work of Hess and the 
tube of Levin deserve special mention. In 1912 the New York pediatrician, 
Alfred Hess, described the use of a small Nelaton catheter for duodenal 
intubation in infants. Due to the anatomical relationships of the infant 
stomach this procedure could easily be carried out. A. L. Levin of New 
Orleans in 1921 described his smooth catheter tipped duodenal tube for 
adults. This tube has the advantage over most other duodenal tubes because 
it may be passed through the nares and is made of one solid piece of rubber. 
The tube has found increasing favor since its introduction. 

Speed of intubation has been a goal of all who have used duodenal tubes 
and has been one of the reasons for the multiplicity of types developed. 
As stated above Einhorn passed the tube in the evening and allowed 10 to 
12 hours for peristalsis to carry it into the duodenum. Gross claimed that 
intubation could be done much more rapidly with his tube using gravity as 
an aid to gastric peristalsis, one to two hours being the average time required. 
Lippman made a scientific study in 1914 of the technics used in passing 
duodenal tubes and developed his own technic based on this study. His 
method is briefly described as follows. The patient is placed in a chair and 
the freshly oiled tube passed into his fasting stomach for a distance of 45 
centimeters. After bending slightly forward for a minute, the patient par- 
tially reclines lying on his right side and the tube is slowly inserted 25 centi- 
meters farther. This position is maintained for five minutes and then the 
patient turns on his back and fully reclines while his hips are elevated 
slightly. Five minutes later the tube is inserted 10 centimeters farther. 
This should place the tip of the duodenal tube in the duodenum. It is 
claimed that with this technic, duodenal tubes can be passed in normal per- 
sons in 15 to 30 minutes. 

Many tests have been suggested and used to localize the tip of the duo- 
denal tube. All writers agree that the only positive way is by either the 
fluoroscope or an x-ray plate, but fairly reliable tests include the gross ap- 
pearance and reaction of the aspirated fluid and the milk or colored fluid test. 


Tue CLInIcAL APPLICATION OF THE DUODENAL TUBE 


The more important uses to which duodenal tubes have been put will 


be briefly summarized with emphasis on one or two of these uses. The 
examination and analysis of duodenal secretions is the prime purpose for 
which the duodenal tube was invented and continued to be its most important 
use up to about 10 years ago. The past decade, however, has seen an ever- 
widening use of the tube as a therapeutic agent in the treatment of both 


pre 
mas 
Sin 
not 
it 11 
ure! 
able 
have 
of t 


sive 

Fepo 

by ¢ 

pass 

fron 

treat 

Kan, 
such 

aspit 
drait 

accol 
Matz 
treat 
Ware 
In 1¢ 
eral | 
treati 
use O 
ment 
drain 
recei\ 
ence t 
other 
ized t 
to suc 


the pr 


me 
gre 
in 
duc 
por 


INVENTION OF STOMACH AND DUODENAL TUBES 759 


medical and surgical conditions. At the present time, moreover, by far the 
greater part of the publications concerning this instrument deal with its use 
in the treatment of gastric and intestinal distention rather than in diagnosis. 

Gross,*’ Schmidt, and Jutte have all recommended duodenal lavage and 
duodenal insufflation of oxygen for a number of conditions, the most im- 
portant being auto-intoxication and intestinal catarrh. Lyon *’ has been 
preeminently interested in the non-surgical drainage of the gall-bladder with 
magnesium sulphate instilled through the duodenal tube. Gantt and Weist, 
Simon, and Gunn have used it in the treatment of intestinal parasites. Car- 
not and Libert, Lilienthal, and McDonald have found it useful for feeding 
incases of dysphagia, anorexia and persistent vomiting. Soper recommends 
it in the treatment of hematemesis. Young has used it for feeding in 
uremia. Dudko and Brailowski by inflating the duodenum with air were 
able to cause a nail lodged there for two weeks to pass. A number of writers 
have described its use in the treatment of peptic ulcer. The more important 
of these are Einhorn and Buckstein. 

While surgeons have only of late years used the duodenal tube exten- 
sively for any purpose other than diagnosis, Westermann, as early as 1910, 
reported 15 cases of severe peritonitis with gastrointestinal stasis treated 
by continuous siphonage drainage of the stomach by means of a small tube 
passed through the nose but remarked that the siphonage was interrupted 
from time to time by gas. A year later Kappis reported 10 similar cases 
treated in the same way and warmly recommended that method of treatment. 
Kanavel, in 1916, recommended that closed systems be applied in the use of 
such tubes. Willy Meyer used duodenal tubes, after gastric operations, for 
aspiration and administration of fluids. The general use of siphonage 
drainage of the stomach in postoperative treatment and in any condition 
accompanied by gastric and intestinal paresis was earnestly advocated by 
Matas in 1924. Since that time practically every treatise on postoperative 
treatment includes the use of the duodenal tube for siphonage drainage post- 
operatively in cases of persistent vomiting or distention. 

The application of continuous suction to duodenal tubes originated with 
Ward of San Francisco. A description of his apparatus appeared in 1925." 
In 1929 he described his suction method of treatment in cases of acute gen- 
eral peritonitis “ and in 1930 the application of the same method to the 
treatment of acute dilatation of the stomach. Stout in 1931 mentions the 
we of the duodenal tube as an adjunct to operative procedures in the treat- 
ment of intestinal obstruction. His main purpose in using the tube was to 
drain the stomach and thereby improve the patient as a surgical risk. One 
receives the impression after communicating with surgeons of wide experi- 
ence that use of the duodenal tube as a siphon postoperatively and in certain 
other conditions had become fairly common by 1930, but few men had real- 
zed the increased efficiency which occurred with the application of suction 
tosuch tubes. In 1931 Wangensteen of Minneapolis was the first to utilize 
the principle of continuous suction transmitted through a duodenal tube as 
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an effective means in the treatment of certain cases of mechanical obstruc- 
tion.* * °? He had observed that, following the establishment of enteros- 
tomy in mechanical obstructions of the small intestine of adhesive origin, 
drainage was often minimal after decompression had been effected. ‘This 
occurrence suggested the possibility of draining the gut by duodenal intuba- 
tion alone, rendering operation frequently unnecessary. In a large number 
of instances of adhesive obstruction, decompression by suction applied to a 
duodenal tube has proved effectual.® 

Paine and Wangensteen in 1933 showed that duodenal tubes draining 
the upper gastrointestinal tract were much less efficient when allowed to act 
as siphons than when constant suction was maintained. These same writers 
have also shown the excellent prophylaxis which suction affords against dis- 
tention of the gastrointestinal tract, provided it be instituted before the dis- 
tention has progressed to an extreme degree.** Attempts to decompress a 
markedly distended paretic gastrointestinal tract are much more apt to be 
unsuccessful than in cases where an active peristalsis is still present. 


SUMMARY 


The origin of the stomach tube can be traced as far back as the time 
of the Roman Emperor, Claudius, who lived at about the time of the birth 
of Christ. The first stomach tube was probably made and used by John 
Hunter in the latter part of the eighteenth century. Almost simultaneously 


and as far as can be determined independently, improved stomach tubes 
were invented in the United States, France, and England between 1800 and 
1822. By 1865, when Kussmaul rediscovered it, the stomach tube had been 
practically forgotten. Within a few years, however, improvements in its 
construction and the technic of its use again established the stomach tube 
as an indispensable therapeutic and diagnostic agent. 

The invention of the duodenal tube is entirely an American development, 
Turck and Hemmeter doing the pioneer work in the last decade of the nine- 
teenth century, and Einhorn and Gross simultaneously in 1909 presenting to 
the medical profession simple practical duodenal tubes. Many modifications 
of the duodenal tube have appeared since, but no radical changes have been 
made in its construction. The past 10 years have seen, however, a notable 
change in its use. 

At the present time, while the duodenal tube is still extensively used as 
a diagnostic instrument, its use in the treatment of disease is being more 
and more emphasized. Surgeons, who have been the last to avail them- 
selves of the advantages which this instrument affords, are now making the 


greatest progress in its use. 
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EDITORIAL 
ASCORBIC ACID 


A KNOWN chemical substance, hexuronic acid, has justifiably been re- 
named ascorbic acid to indicate its identity with the antiscorbutic vitamin C. 

This simple statement should quicken the pulse of anyone familiar with 
the long story of scurvy, the slowly won knowledge of the vitamins, and the 
marvelous achievements of chemistry in biological fields not so long ago 
wholly closed to us. That the significance of this name giving has been 
appreciated by laymen is evidenced by an editorial in the New York Times 
for Sunday, September 9, 1934. To us physicians the event should bring 
an even greater satisfaction. 

It may not mean much to many of us that the chemical formula oi 
ascorbic acid is C,H.O, or that it is the enolic form of 3-keto-l-gulo-furano- 
lactone with an extraordinarily flat molecule as shown by the x-ray data. 
It is important, however, that a substance which can be crystallized out from 
natural sources and can be synthesized from xylosone is apparently identi- 
cal with a vitamin. How short a time ago it was when we talked of “ acces- 
sory food substances ’’ and knew little or nothing of what we spoke! Not 
that scurvy was not known nor the curative value of lemons recognized for 
hundreds of years but the nature of the aciive agent could not even be 
surmised. 

Properly to appreciate what has been accomplished in the prevention of 
scurvy one should read one or another of the excellent historical descriptions 
of the disease—preferably that by Karl Vogel '—Scurvy—* The Plague 
of the Sea and the Spoyle of Mariners” or that in Major’s * “ Classic De- 
scription of Disease.’”” One who does, will soon realize the truth, however, 
of Oliver Wendell Holmes’ remark that medicine had “learned . . . from 
a sailor how to keep off scurvy.” 

No better account of the specific effect of an antiscorbutic was ever 
written than that in the fifteenth chapter of the 1600 edition of ‘* The Prin- 
cipal Navigations ” by Hakluyt. It describes the experiences of Jacques 
Cartier on the voyage on which he discovered and explored the Saint 
Lawrence River. It reads: 

“Our Captaine considering our estate (and how that sickness was 
encreased and hot amongst us) one day went foorth of the Forte, and walk- 
ing upon the yce, hee saw a troupe of those Countreymen comming from 
Stadacona, among which was Domagaia, who not passing ten or twelve 
days afore, had been very sicke with that disease, and had his knees swolne 
as bigge as a childe of two yeres old, all his sinews shrunke together, his 
teeth spoyled, his gummes rotten, and stinking. Our Captaine seeing him 


1 Bulletin New York Academy of Medicine, 1933, ix, 459. ' 
2 Major, R. H.: Classic description of disease, 1932, C. C. Thomas, Baltimore. 
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whole and sound, was thereat marvellous glad, hoping to understand and 
know of him how he had healed himselfe, to the end he might ease and help 
his men. So soone as they were come neere him, he asked Domagaia how 
he had done to heale himselfe: he answered, that he had taken the juice and 
sappe of the leaves of a certain Tree, and therewith had healed himselfe: For 
it is a singular remedy against that disease.”’ 

From this empiric use of what was probably the sassafras tree to our 
present knowledge of the distribution of ascorbic acid is a long stride. For 
since the identity of this substance has been established and a chemical test 
for its recognition developed, it has become possible to test materials 
directly for its presence ; and it has been found in high concentration in some 
unexpected places. For example, ascorbic acid is present in the adrenal 
cortex in three times its concentration in the lemon. This does not mean 
that the adrenal is a mere storage depot, for ascorbic acid may play a part 
in the normal functional activities of the organ. Certainly, however, the 
content drops as scurvy appears. Ascorbic acid has also been found in 
certain other tissues, in some tumors, and in many plants. <A high con- 
centration has been “ discovered ” in paprika and this is a new and valuable 
source of this material although in 1598 it was written of the scurvy that 
“Beere or white wine or Syder boiled with Graynes and Long Pepper is 
very singular good.”’ 

The naming of ascorbic acid marks an important step but not the final 
one in our study of scurvy; we have yet to learn why a lack of vitamin C 
causes this well known disease picture. How does the absence of anti- 
scorbutic material lead to spongy gums, to hemorrhagic phenomena, to 
anemia, to cardiac weakness and death? Now that the pure material is 
available an answer to these questions may be found—already it is known 
that ascorbic acid is a promoter of respiratory systems in the tissues, and it is 
to be expected that a lack of ascorbic acid in the tissues will result in a 
diminished oxidative activity. 

The quantity of research which has and continues to be centered on the 
vitamins is enormous. In the excellent summary given in this year’s “ An- 
nual Review of Biochemistry ” by L. J. Harris there are references to 77 
articles on vitamin C alone. 

Possibly by means of these researches on scurvy fundamental processes 
will be explained of wide application. Whether this occurs or not, the 
results already obtained justify the enormous effort, the countless publica- 
tions, the animal experiments which have been expended in the study of 
scurvy. The unreachable horizon of complete knowledge is never reached— 
but it is important that we should appreciate and glory in the progress made. 
That science has approved the name ascorbic acid is evidence of such 


progress. 


O. H. Perry PEPPER 
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REVIEWS 


The Spastic Child. By Marcuerite K. Fiscuer. 97 pages; 13x20 em. C. V. 
Mosby Company, St. Louis. 1934. Price, $1.50. 


The “ spastic child”’ has always been a problem of such severe nature and com- 
plex character that few physicians will interest themselves sufficiently to really study 
the case and intelligently help the parents to rehabilitate the patient. It has fallen 
to the lot of the orthopedist and physical therapist to do most of the work; but that is 
not enough. It takes the care, the infinite patience, the stable character, and the love 
of a mother to really develop the majority of these patients into a worthwhile, eco- 
nomic asset. 

The author of the above book rightly and justly criticizes the medical pro- 
fession for its lack of sympathetic understanding of the parents and the child, 
though medical knowledge is meager, even almost minus, relative to the ramifications 
of Little’s disease. 

Much can be done for these patients provided physical and mental education is 
instituted early and intelligently, and is carried out consistently and_ steadily for 
years. Mrs. Fischel has shown the value of such a régime in the face of other dif- 
ficulties which might have deterred one of less courage. Her book is short, clear, 
accurate, and encouraging to parents and physicians. It is an excellent book to be 
used as a guide by all who deal with “ spastics.””. The illustrations and directions 
are simple and sufficient, and the result proves the efficiency of the basic principles, 
provided they are followed consistently and persistently. 

Mrs. Fischel is to be congratulated upon her result and deserves thanks tor her 
presentation of her methods. The reviewer expects to refer all mothers of spastic 


children to this book for instruction and guidance. 
A. V. 


Essentials of Infant Feeding and Paediatric Practice. By Henry P. Wricat. 
212 pages; 14.5 22.5 cm. Oxford University Press, London. 1934. Price, 


$4.25. 

This small book attempts to present its large subject in a condensed form, 
thereby, as the author states, “to help the student of medicine in a crowded cur- 
riculum and the general practitioner in a strenuous life.” 

There are three main sections. The first deals with the growth and development, 
the physiology, and the care and feeding of the infant. All topics are treated briefly. 
The use of zinc stearate is advocated without warning of the danger of an inhalation 
pneumonia. It does not seem to be in accord with the modern pediatric trend to use 
* force-feedings ” in refractory infants when different foods are added to the diet. 
The chapter on “ Artificial Feeding ” is in concord with the general tenor of briefness 
and contains a presentation of the author's method plus a discussion of lactic acid feed- 
ing. In this part, as well as in subsequent sections, the author has drawn rather 
heavily on numerous authorities, whom he mentions in the preface. 

The second section is devoted to nutritional disturbances and vitamin deficiency 
diseases. The author heads each chapter on Failure to Gain, Vomiting, Diarrhea 
and Constipation, with an outline form of the causes placed under the headings of 
Constitutional, Infection, Food, Environment and their appropriate subdivisions. 
Such a method of dealing with these problems may well serve to render a great 
number of medical men dealing with infants less “ food-conscious.” Included in this 
section is also a chapter on Prematurity and Acidosis, the latter being mostly drawn 
from Marriott's “ Infant Nutrition.” 
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The third part is a miscellaneous grouping of therapeutics, laboratory data, his- 
tory forms and diet lists. In the article on intravenous therapy, the author presents 
only one method of entering the vein, namely by dissection. Needless to say, this is 


not always necessary. 

The basic idea of the book is to be commended. There are, however, in its pages 
many recommendations which do not seem in accord with accepted pediatric practice ; 
and in his dependence on the literature the author seems to have somewhat sub- 
merged his own individuality. 


E. B. 


The Power to Love. By Epwin W. Hirscn, M.D., Associate in Urology, College 
of Medicine, University of Illinois. 363 pages. Alfred A. Knopf, New York. 
1934. Price, $4.00. 


This book discusses the psychic and physiologic factors in “ regeneration,” and 
there is no doubt that although many books on the subject of sex have come off the 
press since the postal authorities let down the bars on such literature, this is one of 
the frankest books. As the publishers state, it is written primarily for men, but 
undoubtedly it will also be read by women. It will be criticized, but this book has a 
definite purpose to serve and it will be frequently referred to by physicians. 

The author states that: “ Careful surveys made among groups of men reveal the 
fact that, no matter what the intellectual equipment of men may be or what position 
they occupy in society, a large proportion are unable to exert their sexual proclivities 
in a satisfactory manner.” The author then goes on in 10 chapters to explain the 
sexual regulatory mechanism, causes of sexual debility, medical and surgical treatment 
of impotency, psychical impotence, frigidity and its relation to impotency, premature 
ejaculation, sexual fear, the art of sexual technic, systems of sexual control, and the 
power to love. It is the reviewer's opinion that every physician should read this book, 
but it is also his opinion that this book should be considered a textbook for the pro- 
fession and not something for popular sale. 

It is evident that the author considers himself as writing for the profession as 
he says: “One must have the qualifications and acumen of the internist, the compre- 
hensive knowledge of the neurologist, the searching eye of the venereologist, the wis- 
dom of the sexologist, and the tact of a diplomat .... If physicians would unravel 
the mystery of sex, they must study the secrets as taught by the psychoanalytic and 
psychotherapeutic schools of practical sexology.” 

Hirsch shows an excellent insight into psychotherapy, and although he does not 
claim to be a psychiatrist, it is evident that he feels that this step-child of medicine has 
contributed much to scientific medicine and is here to stay. In the field of sexology it 
is of greatest importance. 


Practical Talks on Heart Disease. By Grorce L. Carvistr. 153 pages; 
cm. Charles C. Thomas, Baltimore. 1934. Price, $2.00. 


This small volume presents in a forceful style the author's personal opinions in 
regard to various types of cardiovascular disease and their treatment. The reviewer 
feels that the material as presented fails to make it easy for the general man to diag- 
nose and treat properly 90 per cent of abnormal hearts, which state of affairs should 
exist according to the author's preface. The chapter on Syphilitic Heart Disease, and 
the discussions of Irregularities of the Heart and of Heart Pain are especially inade- 
quate both as regards diagnosis and treatment. 
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Medicine Marches On. By Epwarp Poporsky. 343 pages; 15 X 22.5 cm. Harper 
and Brothers, New York. 1934. Price, $3.50. 


Dr. Podolsky has produced a book written in sprightly journalese dealing with 
the advance of medicine. He has written it with an eye to the historical aspect as 
well as the present status of medicine and has included many of the more important 
things which have been done in medicine and surgery both in recent years and in the 
past. He has also included some newer discoveries which most of us would consider 
still in the observational stage and his positive statements about them make modern 
medicine seem a little more remarkable than it really is and lend an air of romance to 


the book. 
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COLLEGE NEWS NOTES 


GIFTS TO THE COLLEGE LIBRARY 


Dr. Russell L. Cecil (Fellow), New York, N. Y., has donated an autographed 
copy of his “ Text-Book of Medicine” to the College Library of publications by 
members. This is the third edition, revised and reprinted during 1934. Forty-one 
Fellows of the College are contributors. 

Acknowledgment is also made of the following publications: 

Dr. Arnold S. Anderson (Fellow), St. Petersburgh, Fla.—l1 reprint. 

Dr. J. C. Kamp (Fellow), Casper, Wyo.—1 reprint. 

Dr. Maxim Pollak (Associate), Peoria, I1].—1 reprint. 

Dr. Irving W. Schiller (Associate), Boston, Mass.—l1 reprint. 

Dr. John W. Shuman (Fellow), Los Angeles, Calif—1 reprint. 

Dr. S. A. Slater (Fellow), Worthington, Minn.—1 reprint. 


Dr. George R. Minot and Dr. William P. Murphy, of Harvard University Medi- 
cal School, and Dr. George H. Whipple, of the University of Rochester, have been 
named winners of the Nobel Prize in medicine for 1934. This year the prize totals 
$41,000, and was awarded to the three physicians “ for liver therapy in anemia.” 

Dr. Minot is an active Fellow of the American College of Physicians. Dr. 
Whipple was formerly a Fellow of the College. 


Dr. Walter L. Bierring (Fellow), Des Moines, Dr. James D. Bruce (Fellow), 
Ann Arbor, Dr. James Alex. Miller (Fellow), New York City, Dr. George Morris 
Piersol (Fellow), Philadelphia, and Dr. Stewart R. Roberts (Fellow), Atlanta, were 
among those appointed by Secretary Perkins, Chairman of President Roosevelt's 
Committee on Economic Security, as members of the Medical Advisory Board “ to 
advise the committee's technical staff in its study of programs of public health, medi- 
cal care and health insurance.” The Board met at Washington, November 14 and 15. 
Owing to the fact that the Medical Advisory Board will make its recommendations to 
the Committee on Economic Security, no report of its deliberations has been given, 
but it is understood that the technical staff of the Committee presented to the Board 
tentative proposals on extending and improving public services, tax supported medical 
care for dependents and other population groups affected with certain diseases, and 
health insurance against illness. 


Dr. David Riesman (Fellow), Philadelphia, was selected as President-Elect of 
the International Postgraduate Medical Assembly of North America at its annual 
meeting in Philadelphia, November 5 to 9. 


The First International Congress of Gastro-Enterology will be held at Brussels, 
August 8 to 10, 1935, under the presidency of Dr. J. Shoemaker of The Hague, Hol- 
and, and under the patronage of Their Majesties, the King and Queen of Belgium. 
The Secretary-General of the Congress is Dr. George Brohée, rue de la Concorde, 64, 
Brussels, Belgium. 

Dr. Max Einhorn (Fellow), of New York City, has been asked to form and 
act as Chairman of the North American Committee and Dr. DeWitt Stetten has 
accepted the post of Secretary. 
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Dr. Louise Tayler-Jones (Fellow), of McLean, Virginia, was reélected Vice- 
President of the International Association of Medical Women at the Third®Quin- 
quennial Congress, meeting in Stockholm, August 8 to 12, 1934. Dr. Tayler-Jones is 
the only officer from the United States. About three hundred medical women at- 
tended the different sessions of the Congress, which is composed of members from 
29 different countries. 


Dr. Elizabeth Bass (Fellow), of New Orleans, Louisiana, attended the Congress 
of the International Association of Medical Women as a delegate from the United 
States. Following the Congress, Dr. Bass spent several days in Soviet Russia. 


Dr. Joseph B. Wolffe (Associate), Philadelphia, was honored by a testimonial 
dinner recently by the Physicians Square Club of America, Philadelphia Chapter, 
marking Dr. Wolffe’s recovery of the vision of one eye, which had temporarily been 
lost due to an accident which occurred while he was conducting experimental re- 
search work several months ago. Dr. Wolffe is Associate Professor of Medicine and 
Cardiologist at Temple University Medical School. 


Dr. R. H. Kuhns ( Associate), formerly Director of Research at the Illinois State 
Psychopathic Institute, has been appointed Instructor in Neuropsychiatry at the Uni- 
versity of Illinois College of Medicine. 


Dr. Maurice Lewison (Fellow) is the President of the newly organized Hebrew 
University Society of Chicago, the purpose of which is to support the Hebrew Uni- 
versity in Palestine, particularly the proposed University Hospital and medical center 
which is being built on Mount Scopus in Jerusalem. This society is affiliated with 
the American Jewish Physicians Committee of New York, of which Dr. Nathan 
Ratnoff is President, and Dr. Emanuel Libman (Fellow) is Chairman of the Execu- 


tive Committee. 


Dr. Percy M. Ashburn (Fellow), Washington, D. C., Colonel, U. S. Army 
(Retired), has become Superintendent of Columbia Hospital for Women, Washington, 


D.C. 


Dr. Ralph R. Hendershott (Associate), Tiffin, Ohio, has been chosen President- 
Elect of the Ohio State Medical Association. 


Dr. Arthur C. Christie (Fellow), Washington, D. C., was elected President of 
the International Congress of Radiology at their meeting in Zurich, Switzerland. 
The next Congress of this organization will be held in the United States in 1937. 
Dr. Benjamin H. Orndoff (Fellow), Chicago, has been elected General Secretary. 


Dr. L. J. Moorman (Fellow), Oklahoma City, is now President of the Southern 
Tuberculosis Conference. 


Dr. Roscoe L. Sensenich (Fellow), South Bend, Ind., has been selected President- 
Elect of the Indiana State Medical Association for 1934 to 1935. 


Dr. Francis H. Smith (Fellow), Abingdon, Va., was recently installed as Presi- 
dent of the Medical Society of Virginia for 1934 to 1935. 
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Dr. Alexander F. Robertson, Jr. (Fellow), Staunton, Va., was elected a Vice- 
President of the Society at its last annual meeting. 


Dr. Oscar M. Gilbert (Fellow), has resigned as Associate Professor of Medicine 
at the University of Colorado School of Medicine, and has been made Emeritus Pro- 
fessor of Medicine. He has been connected with the School since 1900. 

Dr. Thomas D. Cunningham ( Associate) has resigned as Assistant Professor of 
Medicine at the same institution. 


Dr. Sylvester D. Craig (Fellow), Winston-Salem, N. C., has been made Presi- 
dent of the State Board of Health. 


Dr. Cyrus C. Sturgis (Fellow), Ann Arbor, Mich., was elected President of the 
Central Society for Clinical Research at its recent annual meeting. 


Dr. D. O. N. Lindberg (Fellow), Medical Director and Superintendent of the 
Macon County Tuberculosis Sanatorium, Decatur, IIl., has been reélected Secretary- 
Treasurer of the Mississippi Valley Sanatorium Association. 


Dr. Joseph L. Miller (Fellow), Chicago, delivered the Presidential Address at 
the Nineteenth Annual Meeting of the Institute of Medicine at Chicago, November 4, 
his subject being “ The Influence of Claude Bernard’s Experimental Methods on 
Medicine.” 


Dr. Hilton S. Read (Fellow), Atlantic City, N. J., has been appointed Chairman 
of the Committee on Arrangements for the annual meeting of the Association for the 
Study of Internal Secretions which will be held at Haddon Hall, Atlantic City, June 
10 to 11. 


Dr. Gerald B. Webb (Fellow and Governor), Colorado Springs, delivered the 
first John W. Bell Lecture before the Hennepin County Tuberculosis Association, 
Minneapolis, on December 3. Dr. Webb was formerly President of the National 
Tuberculosis Association, now President of the Colorado State Board of Medical 
Examiners and is an ex-President of the Colorado State Medical Society. 


Dr. Walter Freeman (Fellow), Washington, D. C., was elected Secretary of the 
newly organized American Board of Psychiatry and Neurology. 


Dr. Ross V. Patterson (Fellow), Philadelphia, was reélected President of the 
Association of American Medical Colleges at the annual meeting of that organization 
in Nashville the latter part of October. 

Dr. Thurman D. Kitchin ( Fellow), Wake Forest, N. C., is Vice-President. 


_ Dr. George W. Parson (Associate), Texarkana, Tex., has been elected Secretary 
ol the Tri-State Medical Society (Arkansas, Louisiana, Texas). 
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OBITUARIES 


BAILEY KELLY ASHFORD 


Dr. Bailey Kelly Ashford, Colonel, U. S. Army (Retired), and Pro- 
fessor of Tropical Medicine and Mycology, University of Puerto Rico 
School of Tropical Medicine (affiliated with Columbia University, New 
York City), died November 1, 1934, at his home in San Juan, Puerto Rico. 

Dr. Ashford was born September 18, 1873, in Washington, D. C. His 
undergraduate work was done at Columbian University, now the George 
Washington University. He received his degree of Doctor of Medicine in 
1896 from the Georgetown University Medical School and honorary degree 
of Doctor of Science from the same Institution in 1911. His internship 
was at the Children’s Hospital, Washington, D. C., 1895-1896, and at the 
Home for Incurables, Washington, 1897. Dr. Ashford entered the Medical 
Corps of the U. S. Army, 1897, and rose to the rank of Colonel. In 1898 
he went to Puerto Rico as a member of the military expedition, remaining 
throughout the occupation of the island by the United States, and was in 
command of medical department troops. In 1899 he recognized ancylo- 
stomiasis as the cause of the anemia prevalent among the rural population of 
Puerto Rico, and, later on, in 1904, founded the Puerto Rico Anemia Con- 
mission to carry on a campaign to combat that disease. He also conducted 
an extensive research on the etiology and treatment of sprue. He assisted 
in creating the Institute of Tropical Medicine in 1911, which led to the estab- 
lishment in 1924 of the School of Tropical Medicine of the University of 
Puerto Rico, in affiliation with Columbia University, in which School 
Colonel Ashford continued as Professor of Tropical Medicine. In 1933 he 
received honorary degrees from both Universities. During this same year 
the Government of Puerto Rico placed the Ashford bust in the School as a 
memorial. 

During the World War Colonel Ashford accompanied the First Division 
to France as medical officer, and he later trained the medical personnel at the 
front. The United States Congress conferred on him the Distinguished 
Service Medal, and England conferred on him the Cross of St. George and 
St. Michael for services with the British. 

He was a member of the American Society of Tropical Medicine, the 
Royal Society of Tropical Medicine (England), the American Association 
of Military Surgeons, the Academy of Medicine of Puerto Rico, the Puerto 
Rico Medical Association, the American Society for Clinical Investigation, 
and the Association of American Physicians. He was a Fellow of the 
American Medical Association, a Fellow of the American College of Sut 
geons, and a Fellow of the American College of Physicians, having beet 
elected during 1923. Colonel Ashford held many positions of honor among 
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his societies, including the Presidency of the American Society for Tropical 
Medicine, the Vice-Presidency and the Presidency of the Puerto Rico Medi- 
cal Association. He was the author of numerous articles in various leading 
medical journals and the editor of ‘* Medical History of the World War.” 
He was a delegate in 1910 from the United States to the International Con- 
ference on Industrial and Alimentary Hygiene in Brussels; in 1916 he was 
appointed by the Rockefeller Foundation a member of the Medical Commis- 
sion to Brazil; and in 1928 he was a delegate to the International Congress 
of Tropical Medicine and Hygiene at Cairo, Egypt. 

In recognition of his outstanding contributions to, and his enthusiastic 
work for the American College of Physicians, Colonel Ashford was elected 
Governor of the College for Puerto Rico and surrounding territory in 1934. 


THOMAS EDWARD SATTERTHWAITE 


Dr. Thomas Edward Satterthwaite, probably the oldest Fellow of the 

American College of Physicians, died September 19, 1934, aged 91 years. 

sorn in New York in 1843, he attended Yale University from which he 
received his A.B. degree in 1864, and then attended Columbia U niversity 
College of Physicians and Surgeons from which he received his medical 
degree in 1867. He served his internship in the New York Hospital and 
then went abroad for study in Vienna. While abroad, the Franco-Prussian 
War started and the young Dr. Satterthwaite entered the Prussian Army as 
asurgeon. On his return to the United States in 1872, he became affiliated 
with the St. Luke’s Hospital, of New York City, working first as a micro- 
scopist and then as a pathologist. He became a specialist in pathology and 
diseases of the heart, and from 1873 to 1888, he was the pathologist to the 
Presbyterian Hospital. He was one of the founders, one time secretary, 
vice-president and professor of pathologic anatomy and general medicine, at 
the New York Post-Graduate Medical School. In 1875, he organized the 
medical and surgical staff of the Chambers Street House of Relief, now the 
Hudson Street Hospital. He was the founder of the Babies’ Hospital in 
1894, and was its president until 1899. During the later years of his prac- 
tice, he was consulting physician to the Post-Graduate, Orthopedic and Man- 
hattan State Hospitals. He held the rank of first lieutenant in the U. S. 
Army Reserve Corps from 1911 to 1917. 

Dr. Satterthwaite was the author of many articles appearing in leading 
medical journals, and of the “ Manual of Histology,” “ Practical Bacteri- 
ology,” “‘ Disease of the Heart and Aorta” and “ Cardio-Vascular Dis- 
eases.’’ He was a member of the Medical Society of the State of New 
York, Society of Medical Jurisprudence, American Medical Association, 
New York Academy of Medicine, Association of Military Surgeons of the 
United States and the Harvey Society of New York. He was ex-president 
of the American Therapeutic Society, ex-president of the New York 
Pathological Society and ex-president (two terms) of the Medical Society 
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of Greater New York. Dr. Satterthwaite was one of the earliest members 
of the American College of Physicians, and maintained an active interest in 


the College throughout his life. 


TRUE EDGECOMB MAKEPEACE 


True Edgecomb Makepeace, M.D., born in Chesterville, Maine, on April 
4, 1891, died while administering to the need of a patient in Farmington, 
Maine, on November 6, 1934. 

Dr. Makepeace graduated from Bowdoin in 1912 and from the Bowdoin 
Medical School in 1917, where, after postgraduate work at the Harvard 
University Medical School, he served as instructor. 

There followed a year’s internship at the Central Maine General Hos- 
pital, and he became a member of the staff of the Franklin County Memorial 
Hospital, serving faithfully and most efficiently up to the time of his death. 

The doctor was an active member of the Maine Medical Association, a 
Fellow of the American Medical Association, and had been advanced to 
Fellowship in the American College of Physicians in April 1934. 

A respected elder colleague of Dr. Makepeace has expressed himself as 
follows: “I had known Dr. Makepeace since he was a boy and associated 
with him a good deal. It was always a pleasure to work with him. He 
was a scholarly kind of medical man and had quite decided opinions but 
always gave courteous consideration to the opinions of others. I think he 
was becoming expert in radiography and I had the highest regard for the 
honesty of his judgment. He was square and honorable in his relations 
with other people and with doctors. I feel personally that I have lost a 
valuable colleague and a good friend.” 

Dr. Makepeace’s passing is a distinct loss to the Maine profession. 


Would that there were more men as “ square and honorable’’! 
E. W. Genrine, M.D., F.A.C.P., 


Governor for Maine. 


PAUL GALPIN SHIPLEY 


Paul Galpin Shipley, M.D., F.A.C.P., died suddenly on September 12. 
1934, from heart disease. Dr. Shipley was born in New Haven, Connecti- 
cut, October 17, 1888. He received his medical degree from Yale Medical 
School in 1913, after which he spent a year as Assistant in Biology at Yale 
University. He then became a member of the Department of Anatomy 
at the Johns Hopkins University where he worked under Dr. Franklin P. 
Mall. His studies on the structure of bone led him to become associated 
with Dr. John Howland, Professor of Pediatrics, and since 1917 he has 
been a member of the Department of Pediatrics, holding the position of 
Associate Professor of Pediatrics for the past eight years. 

Dr. Shipley made many valuable contributions to the study of expert 
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mental and clinical rickets and other diseases of bone. Much of this work 
was reported in conjunction with Dr. E. A. Park, Dr. E. V. McCollum and 
Miss Simmons. He was responsible in part or in whole for 55 contributions 
to American and foreign medical journals. One of his recent publications 
was concerned with the description of a method of demonstrating lead in the 
blood by spectrographic examination. He was a member of the American 
Pediatric Society, the Society for Clinical Investigation and Fellow of the 
American Academy of Pediatrics. In March 1931 he became a Fellow of 
the American College of Physicians. 

Although Dr. Shipley was primarily interested in laboratory research 
he devoted a good deal of time to the wards in the Harriet Lane Home for 
Invalid Children where his clinical opinion was highly thought of. He was 
one of the first to recognize and report tick-bite fever in the East. He was 
actively engaged in teaching members of the third and fourth year classes at 
the Johns Hopkins Medical School. The medical profession and the Ameri- 
can College of Physicians have suffered a real loss by the sudden death of 
this able investigator and teacher of medicine. 

Henry M. Tuomas, Jr., M.D., F.A.C.P., 


Governor for Maryland. 


HUGH MacKAY 


Dr. Hugh Mackay (Fellow) died at his home in Winnipeg, October 
12, 1934, in his seventieth year. 

Dr. MacKay was born at West Zorra, Oxford County, Ontario, attended 
the Collegiate Institute at Woodstock and graduated in medicine from the 
Manitoba Medical College in 1895. For some years, he practiced general 
medicine and surgery, but in 1914 confined his practice to dermatology. 
For some years, he practiced at Carberry before removing to Winnipeg. 
He was one of the first practitioners in that city to employ radium as a 
therapeutic agent, and his knowledge of skin diseases was responsible for his 
appointment as professor of dermatology on the Faculty of Medicine of the 
University of Manitoba. He was a member of the honorary staff of the 
Winnipeg General Hospital, a member of the Winnipeg Medical Society, 
Manitoba Medical Association and the Canadian Medical Association. He 
became a Fellow of the American College of Physicians during 1920. 

“ Dr. MacKay was a man of much kindness of heart and integrity of 
life.” 

MERCHANT W. COLGIN 

Merchant W. Colgin, M.D., F.A.C.P., died at his home in Waco, Texas, 

July 15, 1934, after an illness of almost a year. His initial symptoms, 


which occurred in the summer of 1933, resulted from malignant hyperten- 
sion which was rapidly progressive and ended in uremia. 
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Dr. Colgin graduated from the Medical Department of Vanderbilt Uni- 
versity in 1905, and after an internship at St. Vincent’s Hospital in Bir- 
mingham, Alabama, he returned to his home in Waco, Texas, where he 
practised continuously until his death. In addition to his efforts in behalf 
of organized medicine in general, and internal medicine in particular, he took 
an active interest in civic affairs. He was a charter member of the Texas 
Internist’s Club, and had been a Fellow of the American College of Phy- 
sicians since 1923. In association with his brother, Dr. I. E. Colgin, he 
organized the Colgin Hospital and Clinic in 1921, an institution with which 
he was connected up to the time of his death. Dr. Colgin was first and fore- 
most an internist, but he became interested in the medical aspects of life in- 
surance and had for a number of years served as Medical Director of the 
Texas Life Insurance Company. 

Dr. Colgin was an outstanding physician who was held in highest esteem 
by his many friends and patients, not only on account of his high profes- 
sional qualifications but also because of his pleasing and amiable personality. 
In his passing the cause of internal medicine in his native state has sustained 
a distinct and regrettable loss. 

Cuarwes T. Stone, M.D., F.A.C.P., 
Governor for Texas. 
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